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General Introduction
one:
10
T H E O R I E S  T O  U N D E R S T A N D  B E H A V I O R
??? ?????? ??? ???????? ??????????? ????????? ????????? ??????? ??????????????? ??? ??? ???????? ??? ?????
???????????????????????????????????????????????????????????????????????????????????????
??? ????????????? ????????????? ??????????? ???? ????? ??? ???????? ?????? ???????? ??????????????
thereby making it more likely that the desired change is achieved (Bartholomew Eldredge 
??? ????? ??????? ??? ???? ????? ?????????????????? ?????????????? ?????????? ???? ??????? ????????????
??? ?????? ??? ???????? ?? ?????? ??????? ???? ???? ???????????? ??? ??????????????? ????? ??? ??????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????? ??????? ????????????????? ????????????? ?????? ?????????????? ?????????????????? ????????
???????????? ????????????????????????????????????????????????????????????????????????????????
take conscious but also rather unconscious and automatic determinants of behavior into 
??????????????????? ??????????????????????????? ?????????????????????????????????????? ????
?????????? ?????????????? ??? ??????? ??????????? ????????? ????????? ??????? ??? ??????????? ?????
??????????? ??????????? ?????? ?????????????????? ?????????????? ???????????? ??? ???????? ??????
???????????????????????????????????????????????????????????????? ?????????????????????????????
investigate whether integral approaches, in which both mechanisms are integrated, are more 
???????????????????????????????????????????????????????????????????????????????????????????
in this dissertation with the aim to integrate them – including the development and testing 
of new hypotheses (De Vries, 2017) –  rather than to examine the two approaches in isolation 
??????????????????????????? ?????????? ???? ????? ????????????????? ??????? ????????????????
a result of the long believed, but by now outdated assumption that behavior is either an 
??????????????????????????????????????????????????????????????????????????????????????????????
approaches and their underlying assumptions and processes are explained and gaps in the 
?????????????????????????????????
T H E  E X P L I C I T  C O G N I T I O N S  A P P R O A C H
Traditional research on explaining and predicting health behaviors has mainly been focused 
??????????????????????????????????????????????????????????????????????????????????????????
These models focus on explicit cognitions, which individuals can elaborate on, are consciously 
????????????????????????????? ??????????? ???????????????????????????????????????????????????
model (De Vries, 2017; De Vries, Mesters, Van de Steeg, & Honing, 2005) integrates several 
??????????????????????????????????????????????????????????????????????????????????????????????
????????????? ???? ??????? ??????????? ?????????? ??? ????????????????? ?????? ??? ??????????? ???
????????????????????????????????????? ????????? ????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????? ????????????? ?????????????? ??????????????? ?????????????? ?????? ????? ??????????????
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??????????????????????????????????????????????????????????????????????????????????????????
???????????????? ???? ??????? ??????? ????? ??????????? ??? ???? ????????????? ???????????? ???????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????? ???????? ??? ???????? ???? ??????????? ??????????? ???????? ????????????????? ??????? ????
I-change model also distinguishes between a pre- and a post-motivational phase, each with 
??????????????????????? ???????? ??????????? ???????????????????? ????? ??????????? ???? ?????????
this dissertation will, however, be on the abovementioned motivational phase, which shows 
similarities regarding relevant determinants with the Reasoned Action Approach, one of the 
?????????? ?????????????????????????????????????????????????????
 Many studies tested and found support for the above-mentioned relationships between 
????????? ?????????? ??????? ??????? ????????????? ??????????? ???? ?????????? ??????????? ???? ???????
relationship, the translation of intention into actual behavior, has been investigated in multiple 
???????? ????????????? ????????? ?????????? ?? ?????????????? ?????? ???????? ?? ????????? ??????
????????????????????????????????????????????????????????????????????????????????????????
intention and behavior has been shown to be relatively strong in cross-sectional studies, the 
??????????????????????????????????????????????????????????????????????????????????????? ????
precisely, intention was found to explain between 19% and 38% of variance in actual behavior 
(Armitage & Conner, 2001; Sheeran, 2002; Sutton, 1998), thereby leaving a great proportion 
?????????????????????????????????????????????????????????????????????????????????????????????????
reports a high intention to perform a behavior but fails to act accordingly), has been observed 
across various health behaviors, such as physical activity, alcohol consumption, condom use, 
????????????????????????????????????? ???? ?????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
a meta-analytic review, around 40% of the variance in intention is explained by these three 
??????????????????????? ???????????????????????????????????????????????????????????????????
formation even better, it appears therefore necessary to also take those factors into account 
that are activated automatically and might even occur outside an individual’s conscious 
??????????
T H E  I M P L I C I T  C O G N I T I O N S  A P P R O A C H
According to the implicit approach, behavior is not solely determined by explicit, conscious 
???????????????????????? ???????????????????????????????????????????????????????????????????????
implicit cognitions are fast, activated automatically, and can occur without an individual’s 
?????????? ?????????? ??????? ?? ??????? ??????? ? ??????? ??????????? ????? ???? ????????? ? ???????
??????????????????????????????????????????????????????????????????????????????? ?????????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????? ?????????????????????
??????????????????????????????????????????????????? ???????????????????????????????????
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implicit attitudes towards a behavior are positive, the individual is more likely to engage in 
???????????????????????????????????????????????????????????????????????????????????????????????
??????????? ????????????????????????? ??????????????????? ???????????????????? ??????????????????
????????? ???????????? ?????????????? ???????????????????????????????????????????????????????????
or her environment, which appear appealing to him or her due to the repeated use of them 
???? ???? ???????????????????? ????????????? ??? ?? ????????????? ???? ??????????? ??? ??????????????
guided towards the stimuli and is more likely to perform the respective behavior associated 
?????????????? ??????????????????????????????????????? ?????????????????????????????????????????
Approach and avoidance tendencies are understood as automatic propensities to either 
????????????????????? ???????????????? ?????????????????????????????????????????????????
??????????? ?????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????? ??????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????? ????????????????????
???????? ??????????????????????????????????????????????????????????????????? ???????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????? ?? ?? ??????????????? ??????????? ? ??????? ??????????? ?????????????????????????????
??????????????????????????????????????????????????????????? ???????????????????????????????????
asked to sort positive and negative words/pictures as well as representative words/pictures for 
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
attentional biases, the dot probe task is most commonly used (MacLeod, Mathews, & Tata, 
???????????????????????????????????????????? ??????????? ?????????????????????????????????????????
???????????????????????????????????????????????????????? ??????????????? ?????????????????????
probe appears in place of one of the stimuli, whose location participants are asked to indicate 
????????????????????????????????????????????????????????? ??????????????????????????????????????
????????????????????????? ????????????????????????????????????????????????????????????????????
tendencies, participants are, for instance, instructed to respond to pictures, representing the 
??????? ?????? ??????????? ??? ?????????? ????????? ??? ???????? ???????? ??? ???????? ????? ????? ???
pulling them towards themselves regardless of the content but depending on the format of the 
????????????????????????????????????????????????? ????????????????????????????????????????????????
??????????????????????????????????????????????? ??????????????????????????????????????????????
This means that smokers are usually faster to pull smoking related pictures towards them than 
?????????????????????????????????????????????????????????????????????????????? ???????????
on the performance of these reaction time paradigms, inferences of an individual’s implicit 
????????????????????????
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D U A L - P R O C E S S  M O D E L S
The assumption that behavior is predicted by both, explicit and implicit cognitions, is depicted 
??? ????????????? ???????? ?????????? ??? ?????? ???????? ?? ?????????? ??????? ?? ?????????? ???
reasoned, conscious, and deliberate cognitions, hence explicit cognitions – and an impulsive 
???????????????????????????????????????????????????????????? ?????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????? ??????????????????????????????????
?????????? ??????? ?????????? ??? ???? ????????? ????????? ????? ?????? ??? ???????????? ????????? ????
? ??????? ???????????????????????????????????? ??? ????????????????????????????????????? ??? ????
double dissociation pattern, explicit cognitions predict deliberate behavior best and implicit 
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
have been tested separately in a couple of studies (Conroy, Hyde, Doerksen, & Ribeiro, 2010; 
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ??????????????????????????????? ??????????????
???????????????????????????????????????????????????????????????????????
 Furthermore, although dual-process models speak of explicit and implicit cognitions 
in general, these are mainly interpreted and investigated as explicit attitudes and implicit 
??????????? ???????? ???????? ??????? ??? ???? ?????? ??? ????????? ???? ? ??????? ?????????? ??? ???????
behaviors and found both types of attitudes to be related to behavior (McConnell & Leibold, 
????????????????????????????????????????????????????????????????????????????? ??????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
would be the theoretical integration of implicit cognitions with explicit cognitions and to 
???????????????????????? ???????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
more successful health interventions that are aiming to improve people’s health and well-
??????????????????????????????????????????????????????????????????????????????????????????????
????? ???????????????????????????????????????????????????????????? ?????????????????????????
????????????? ????????????? ???????????????????? ?????????? ??????? ?????????? ???? ?????????????????
explain around 40% of variance in intention (Armitage & Conner, 2001), the question arises 
???????? ? ??????? ??????????? ????? ????? ?? ????? ??? ?????????? ??????????? ???? ??? ???? ?????? ??????
????????????????????????????? ????????????????????????????????????????????????????????????
?????????????????????????? ???????????????????????????????????????
 Chapter 2 and Chapter 3?? ??? ?? ??????? ??? ???? ??????????????? ?????????????? ??? ???????
two studies in the second and third chapter of this dissertation, in which we investigated 
whether explicit cognitions and implicit attitudes predict the intention to perform a behavior 
14
separately from each other (additive pattern) or whether they interact in the prediction of 
?????????????????????????????????????????????????????????????????????????? ?????????????? ????
?????????????????????????????????????????????????????????????????????????????????????????? ????
?????????????????????????????????????????????????
I M P L I C I T - E X P L I C I T  D I S C R E P A N C Y
According to the above-mentioned dual-process models, implicit attitudes and explicit 
?????????????????????????????????????????????????????????????????????????????? ??????????? ???????
??????????????????????? ?????????? ???????? ???? ???????????????????????? ??????? ????????? ??????
both types of attitude are positive or both types are negative), but that they can also be 
????????????????????????????? ????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
phenomenon, named implicit-explicit discrepancy (IED), has been demonstrated in several 
???????? ?????????????? ?????????????????? ????????????? ??????????????????? ???????? ???????????????
????????????????????????????????????????????????????????????????????????????????????????
to have negative implicit attitudes and positive explicit attitudes towards smoking at the same 
?? ??????????????????????????
? ????? ? ??????????? ???? ???? ????? ?????? ??? ??? ???????? ??? ?????????? ????????? ??????????
?????????????????????????????????????????? ??????????????????????????????????????????????????
stronger IED regarding certain self-dimensions, engaged in more information processing 
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
consumption, people with higher IED showed more disinhibited chocolate consumption than 
???????????????????????????????????????????????????????????????????????????????? ???????????
?????????????????????????? ???????????????????? ????????????? ??? ????? ? ?????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
theory, people are striving for consistency between their own attitudes, beliefs, and behavior 
??????? ?? ?? ????????????????????????????????????????????????????????? ???????????????????
occurs, people are motivated to resolve it as it is assumed to be accompanied by negative 
?????????? ?????? ???? ?????? ?????? ??????????????? ????? ??? ???????????????????? ???? ????????????
????? ???????? ????? ????????? ???????????? ??????????? ?????? ????????? ??? ??????????? ??????? ????
???????????????????????????????????????????????????????????????????? ????????????????? ???????
and explicit attitudes causes dissonance, people are motivated to resolve the dissonance and 
??????????????????????????????????????? ???????????? ??????????????????????????????????????????
aforementioned studies, participants applied the latter strategy of behavior change to resolve 
????? ????? ??? ????? ???????????? ??????????????????? ????????? ??? ??????????????????? ????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
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factors exist that (a) are able to reduce dissonance between implicit and explicit attitudes 
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????
F A C T O R S  A S S O C I A T E D  W I T H  I M P L I C I T - E X P L I C I T 
D I S C R E P A N C Y
Until now, a few factors have been discussed to be related to the level of congruence/
?????????????????????????????????????? ?????????????????????????????????????????????????????
of the content between the explicit and implicit measure, (Hofmann, Gschwendner, Nosek, & 
????????????????????????????????????????????????????????????????
? ???? ??????? ??? ???? ? ????????? ??? ??? ????????? ?????????? ????????????? ??????? ??? ?????
???????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ???????????????????? ??????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????? ??? ?? ???????????? ???? ????????? ??? ??? ???????? ??????????? ? ???????? ?????????? ????
more stable and accessible as well as more likely to be activated automatically when the 
???????????????? ?????????????????????????????????????? ? ??????????????????????????????????
??????????????? ??????????????????????? ???????? ?????????? ???????????? ???? ??????? ????????????
due to their importance, they have been shown to be more congruent with the evaluations 
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ????????????????? ??? ????????????? ?????????????? ???????????????? ?????????????????
& Schultheiss, 2007), which is understood as an individual’s motivation to seek congruence 
?????????????????????????????????????????????????????????????????????????????????????? ?????????
??????????????????????????????????????????????????????????? ?????????? ???????????????????????
with a stronger distinct preference for consistency showed less IED compared to people with 
?????????????????????????????????????????????????????????????????????????????????????????????????
has been discussed and investigated as a possible moderator of IED (Hofmann, Gschwendner, 
??????? ??? ????? ?????????????????????? ??????????????????? ?????? ??????? ??? ????? ??????? ????????
?????????? ?????????????? ??????? ???? ???? ?????????????? ????????? ??? ???? ????????? ??????? ??? ????
???????? ?????????????? ?????????????? ??? ??????? ??? ?? ????????? ???????????? ?????????? ??????? ????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????? ?????????????????
???????? ???? ????? ????????? ??? ??????? ??????????? ???????? ??????????? ????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??? ???? ???????????????? ???? ???????????????? ??? ???? ?????????? ??? ?????????????????? ???
??????????????????????????????????????????????????????????????????????????????????????? ????????
??????????????????????????????????????????????????????????????????????????????????????????????????
?????? ?????????? ?????????? ?????????? ??????? ????????? ??? ????????????? ?????????????????????
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individuals are more aware and attentive to inner (physical and psychological) processes and 
events, hence also to implicit cognitions, which are normally less accessible (Brown & Ryan, 
??????????????????????????????????????????????????????????????????????????????????????????????
person to translate his or her implicit cognitions more accurately to an explicit report, with 
???????????????????????????? ???????????????????????????????????????????????????? ??????????????
possible moderator of IED has only been investigated in the context of self-related constructs, 
???????? ???????????? ??????????????? ??????????????? ????????????????????? ??????????????????????
mindfulness also moderates congruency between implicit and explicit attitudes may help in 
?????????????????? ???????????????????????????????????????????????????????????????????????
??????????????????????????????????? ????????????????????????????????????????????????????????????
Chapter 4. In the fourth chapter, we investigated, whether mindfulness is associated with IED 
and whether mindfulness moderates the relationships between IED and behavior and IED and 
??????????
 IED has not only been shown to be associated with behavior, but also to moderate the 
????????????? ????????????????????????????? ?????????????????????? ? ?????????????? ???? ??????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????? ?????????????????????????????
?????????????????????????????????????????????? ?????????????????????????????????? ???????????????
????????????? ????????????????????????????????????????????????????????????????????????????????
????????????????????? ????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
in the presence of IED, it becomes questionable whether health interventions with this very 
focus can still be successful or whether they should take the congruency of implicit and explicit 
???????????????????????? ???????????????????????????????????????????????????????????????????????
?????????????????????? ?????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ??????????????????????
in the process of behavior change, the question is whether IED does not only moderate the 
relationship between explicit attitudes and behavior but also between explicit attitude and 
??????????
Chapter 5.????????????????????????????????????????????????????????????????????????????????
the relationship between explicit attitude and behavior as well as between explicit attitude 
??????????????
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P A T H W A Y S  O F  I M P L I C I T  A T T I T U D E S ,  E X P L I C I T 
A T T I T U D E S ,  A N D  B E H A V I O R
Explicit attitudes are well-known to be related to a person’s behavior (Greenwald, Poehlman, 
??? ???????????????????????????????????????????????????????????????????? ??? ????? ?????????
??????????????????????????????????????????????????????????????????????????????????????????????
performed a behavior that contradicts his/her former explicit attitude, the former attitude will 
??????????????????????????????????????????????????????????????????????????????????????????
??????? ????? ??????? ????????? ???? ??????????? ??? ???????? ????? ???????????? ??? ???????????
??????????????????????????????????????????????????????????????????? ?????????????????????????
??????????????????????????????????????????? ?????????????????????????????? ??? ??????????????
that there exists an interplay between explicit attitudes, behavior, and explicit attitudes in turn, 
it has not been investigated yet whether this reciprocal relationship also applies to implicit 
????????????????????????????????????????????? ???????? ??????????????????????????????????????????
?????????? ??? ??? ????????? ???? ????? ??? ?? ?????????? ???? ?????????? ??? ?????? ????? ?????????????
??????????????????????????????????????????????????????????????????????????????????????????????
implicit attitudes might be sensitive to the recent experience of the behavior (Gawronski & 
Bodenhausen, 2006; Rudman, 2004), we investigated whether behavior and implicit attitudes 
??????????????????????????? ????????????????????????????? ??????
? ???????????????????????????????????????????????????? ??????????????????????????????????????
?????????????????? ????????????????????????????????????? ??????????????????????????????????????
over time (Gawronski, Morrison, Phills, & Galdi, 2017; Hyde, Elavsky, Doerksen, & Conroy, 
2012) and it has been proposed that these changes could possibly transition into explicit 
????????????????????????? ???????????????????? ??? ?????????????????? ??????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????? ?????????????????????????????????? ??????????? ?????? ????????? ??????
????????????????????????????????????? ?????????????????????????????? ????????????????????????????
?????????? ??? ????????? ???? ???? ??????????? ??????????? ??? ????? ??????? ????????? ?????? ??? ??????
relationships might aid in a better understanding of whether changing one type of attitude 
?????????????????????????????????????????????????????????????????????????????????????????????????
focus on changing one type of attitude only, making it thereby redundant to modify both 
???????????????????????????????????????????????
 Chapter 6. In Chapter 6, we address not only the question whether the performance of a 
behavior feeds back to a person’s implicit attitude, but also whether changes in implicit or 
???????????????????????????????????????????????????? ???????????????????????? ????????????????
Chapter 7????????? ???????????? ??????? ????????????????? ??????? ???????????????? ?????????????????
???????????????????????????????????????????? ?????????? ????????????????????????????????????
???????????????????????????????????????????????????????????????
Chapter
A longitudinal study on how implicit 
attitudes and explicit cognitions 
???????????????????????????????????
activity intention and behavior
two:
?????????????????????????????????????? ???????? ????? 
?????????????????????BMC psychology, 6(1)?????
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A B S T R A C T
Background: Strategies to promote physical activity (PA) focus mainly on changing or fostering 
????????? ??????????? ???? ???? ????? ????????? ?????????? ????????????? ????????
??????????????????????????????????????????????? ??????????????????????????????????
behavior, such as PA, and that implicit processes interact with the intention to 
?????????????????????? ??????? ??? ???????????????????? ? ????????????????? ?????????
?????????????????????????????????????????????????????????????????????????? ?????
??????????????????? ?????????????????????? ???????????????????????????????????????
explicit cognitions and implicit attitudes on PA behavior as well as interactions 
?????????????????????????????????????????????????????????
Methods:  In a longitudinal study, participants (N = 340) completed self-report measures 
of explicit cognitions (perceived pros, perceived cons, social norms, social 
?????????? ????????????? ??????????? ???? ????????? ???????? ??? ????? ??? ?? ???????
Category Implicit Association Task to measure implicit attitudes towards PA at 
????????????????????????????????????? ??????????????????????
Results:  Hierarchical multiple regressions revealed that T0-positive implicit attitudes 
??????????????????????????????????????????????????????????????? ???????????
neutral implicit attitudes were associated with the relationship between T0 
?????????? ???? ??? ???? ????????? ? ??????? ?????????? ????????????? ???? ?????????
relationship between perceived cons and intention at baseline; neutral or 
positive implicit attitudes strengthened the positive relationship between 
???????????????? ?????????????? ???? ???????????? ????????????????????????????????
????????????????????????????????????????????????????? ?????????????????
Conclusion:  This study revealed important insights into how implicit attitudes and explicit 
????????????????????????????????????????????????????????????????? ?????????????????
explicit cognitions, steering a person’s implicit attitude towards a more positive 
?????????????? ?????????????????????????????????????????????????????????????????????
?????????????
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B A C K G R O U N D
??????????? ????????? ????????? ??? ?????? ??? ?????? ????????????????? ????????? ????? ???
?????????????????????????????????????????????????????????????????????????????????? ?????????????
Health and Human Services, 2008; Warburton, Charlesworth, Ivey, Nettlefold, & Bredin, 2010; 
?????? ?????? ????????????? ????????????????????????????????????????????????????????????????
???????????????????? ???????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????? ????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
focuses on identifying explicit beliefs of people concerning a behavior, and is inspired by a set 
????????????????????????????????????????????????? ?????????????????????? ??????????????????
????????????????????????????????????????????????????????????????????????????????????????????
are determinants which people are aware of, can express consciously, and are measured by 
??????????????????????????????????????????????????????????????????????????????????????????????????
physically active is very good for my health’) or a person’s reported ability to engage in a 
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????? ?????????? ???????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
? ??????? ?????????? ?????????? ???????????? ?? ??????? ?????? ??????? ?? ????????? ??????? ? ???????
??????????????????????????? ????????????????????????????????????????????????????????????????????
people are less aware and to which people do not initially have conscious access (Rydell & 
????????????????????????????? ?????????????????????????????????????????? ???????????????????????
????? ???????????????????????????????????????????????????????? ??????????????????????????????????
both the explicit and the implicit paradigms, only a few focus on how to combine these 
??????????????????????????????????????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????
2005) which has also been used to assess and change PA-related cognitions and behaviors 
????????????????????????????????????????????????????????????????????????????????????????????
?????????? ??????? ?????????? ??? ???? ??????????????? ???????? ??????????? ???????? ????? ???????
?????????????????? ????? ???? ??????? ??? ???????? ????????? ???????? ??????? ???? ?????? ????????????
Model (Prochaska & Velicer, 1997), Social Cognitive Theory (Albert, 1986) and Goalsetting 
Theory (Locke & Latham, 1990) – intention is one of the most proximal conscious determinants 
?????????????? ?????????? ???????? ?????????????????????????????????????????????? ??????????????
?????????????????????????????????????????????????????????????? ?????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
perception of the norms and behavior of people in the social environment as well as the 
???????????????????????????????? ??????? ????????????????????????????????????????????????????????
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? ???????????????????????????????????????????????????????????????????????????????????????? ?
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????? ??????????????????????? ??????? ?????? ??????????????????? ??????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
in turn acts as a mediator between the explicit cognitions such as attitude, knowledge, self-
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
????????? ???????????????? ? ??? ???????????? ???????????????????????????? ?????????????? ???????
???????????????????? ????? ?????????????? ?????????????????????????? ????????????????????????
2011), and the contemporary idea is that implicit cognitions need to be taken into account, in 
????????????????????????????????
? ????????????????????????????????????????? ???????????????????????????????????????????????????
???????? ???????????????????????? ? ????????????????????????????????????????? ????????????????
??????????????????????????????????????????????????????????????? ???????? ???????? ??????????
?????????????????????????????????????????????????????????? ???????????????????????????????
????????????????????????????????????? ?????????????????????????????????????????????????????
?????????????????????????? ????????????? ???????????????????????????????? ?????????????????????
??????????????????????????????????????????????????????????????????????? ???????????????????
? ?????????????????????????????????????????????????? ????? ??? ??????????????????????????????
pattern (Perugini, 2005), according to which spontaneous behavior is predicted best by the 
? ???????? ???????? ???? ??????????? ????????? ??? ???? ????????? ??????? ?????????? ?????????? ??
Gaertner, 2002; Hofmann, Rauch, & Gawronski, 2007; McConnell & Leibold, 2001; Neumann, 
???????????? ?????????????????????????????????????????????????????????????????????????????????
as the additive pattern (Perugini, 2005), meaning that both systems explain unique variance 
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
the latter behavior, it has been demonstrated that automatic, less conscious processes play 
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ?????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????? ????????????? ????????????
???????????????????????????????????????????????????? ?????????????????????????????????????????????
???????????????
 Although explicit and implicit constructs have been shown to play a role in determining PA, 
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????? ????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
and concluded from their study that implicit and explicit cognitions are not only directly 
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?????????????????????????????????? ?????????????????????????? ????????????????????????????????????????
???????? ???????????? ????????????????????????????????????????????????? ??????????????????????????
????? ????????????????????????????????????????????????????????????????????????????????????????????
???? ??????????? ??????? ?????? ????? ? ???????? ?????????? ???????????????? ??? ?????????????????
precisely, PA intentions predicted PA behavior when the impulsive approach tendencies 
????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ??????????????????????????????
???????????????????? ???????? ?????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? ??????????? ? ??????? ????????????????????????????????????
??????????? ????? ?? ??????? ?????? ???????????? ?????????? ????????? ???? ????? ?????????????? ?????
?????? ?????????????????????????????????? ???? ?????????????????????????????????????????? ?????
????????????????????????????????????????????????????????????????????????????????????????????
investigated the interactive pattern only between impulsive tendencies and the explicit 
?????????? ???????????????? ? ??? ????? ????? ?????????????????????? ????? ???????? ???? ?????? ????
question whether implicit processes might also interact with the above-mentioned explicit 
cognitions that predict intention (perceived pros, perceived cons, social norms, social 
?????????? ????????????? ???? ?????????? ???????? ? ????? ??? ? ???????? ??????????? ??? ???? ?????? ???
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ? ????????????????????????????????????????????? ????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
a person who perceives many pros regarding PA has an even stronger intention to become 
??????????????????????????????????????????????????????????????????????????????????????????????
person evaluates PA unconsciously as negative, we expect this negative implicit attitude to 
???????? ??????????????????????????????? ????????????????? ???????????????? ???????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
behavior, it still accounts for 23% of the variance in PA (McEachan, Conner, Taylor, & Lawton, 
2011) and is regarded as an important step in the adoption and maintenance of behavior 
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????? ?????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
? ?????? ???? ?????????????????????? ?????????????????????? ????????????? ?????????????????????
? ????????????????????????????????????????????????????????????????????? ??????????????????????????
???????????????????????????????????????????????????????????????????? ??????????????????????????????
?????????????? ??????? ?????????????????? ?? ??????????????????????????????????? ???????? ???????
????????????????????????????? ?????????????????????????????????????????????????????????????????
like Cheval and colleagues (2015) and in line with an interactive pattern of behavior prediction, 
we assume implicit attitudes also moderate the relationship between intention and PA and 
?????????????????????????????????????????????????????????????????????????????? ?????????????????
24
????? ????????? ??????????????????????? ????? ????????????? ???????????? ???? ????????? ???????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????? ????????????????????????????????????????????????????????????????????????????????
to be weakened by positive implicit attitudes but strengthened by negative implicit attitudes 
??????
? ?????????????
???????????????????
??????????????
??????????????
????????????
??????? ???????
????-??????
Figure 2.1 | ?????????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????? ??????????????????????????????
Implicit a?tude
PA behaviorInten?on
Perceived pros
Perceived cons
Social norms
Social modeling
Self-e?cacy
Figure 2.2???????????????????????????????????????? ?????????????????????????????????????????????????????????????????????
and the relation between intention and PA behavior
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M E T H O D S
Design
A longitudinal study was conducted with a baseline measurement (T0), a follow-up after one 
????????????????????????????????????????????? ????????????
Power analysis
????????????????????????????????????????????????????????????? ??????????????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????????????????????
?????????????????? ???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
Participants and recruitment
Following approval, the study was conducted in the Behavioral and Experimental Economics 
??????????????????????? ?????????? ?????????????????????????????????????????????????????? ????
??????????????????????????? ????????????????????????????????????????????????????????????????????
???? ?????? ???? ?????????? ??? ?????? ???? ??????????? ?????? ?????? ?????? ??? ??????? ???? ????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????? ??? ????????????????????????????? ????????? ?????????????????????????????????????
(71% of baseline, 64% female, mean age = 21) and a total of 128 students (38% of baseline, 
???????????? ???????????????????????????????????????????????????? ??????????????????????
? ?????????????
????????
??????????????
??????????????
????????????
??????? ???????
????-??????
Figure 2.3???????????????????????????????????????? ???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????
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Procedure
Potential participants registered in the BeeLab database received an invitation email containing 
the following information: the study aims to gain insight into the relationships of cognitions 
related to PA; it consists of three waves; one measurement is comprised of 2 tasks which 
together take 30 minutes to complete; there are no expected risks associated with participation; 
????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ???????????????????????????????????????????????????????????????? ??????????? ???????
??????????????? ?????? ??????? ?? ?? ?????? ????? ??????????????? ???? ??????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
the Lab, received instructions, and informed consent was obtained from all individuals included 
????????????????????????????????????????????????????????? ??????????????????????????????????????
? ??????? ???????????? ????? ????????? ????????????? ?????????? ?????? ??? ??????? ? ??????? ??????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
assessment of explicit cognitions is assumed to trigger thoughts related to PA which in turn 
?????????????????????????????? ????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????
Measurements
Implicit attitude assessment task??? ????????????????????????????????? ?????????????????????????
?????????????????????????????????????????????????????????????????????????? ?????????? ??????
??????????????????????????????????? ??? ????? ????? ?????????????????????????????????????????
???????????????????????????????? ???????????????????????????????????????????????????????????
?????????????????? ????????? ???????????????? ????????????????????????????????? ????????? ????????
???????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????
? ???????????????????????????????????????????????????????????????????????????????????????????
??? ??????????? ?????????? ????????? ??? ?????????? ??????????? ????????? ???? ??????????? ??????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????????????????????????????
??????????? ?????????????? ????????????????? ????????? ???????????????????????????????? ?????????
????????? ?????????? ?????????? ????????? ??? ?????????? ???? ???? ??????????????? ????? ???????? ???
?????????????? ????????????????????????????????????? ????????????????????? ????? ?????????? ??????
????????????????????? ?????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ??????????????
????????????????????????????????????????????????????????????????????????????????????????? ????
were presented in the centre of the screen and participants had to press e on their keyboard 
when the stimulus belonged to the category presented on the left or i when the stimulus 
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????????? ??? ???? ?????????????????????? ???? ??????? ???? ????????? ????????? ???? ??? ?????????
?????????? ?????????????????? ??????????????????????????????????? ???? ?????????????????
???????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????? ???????????????????????? ??????????????????
???????????????????????????????????????????????????????????????????????????????????????
translated to and from Dutch and German by German and Dutch native-speaking researchers 
??? ?????????? ?????????????????????????? ??????????? ????????????? ????????????????? ??????????
University rated the words with regard to the perceived levels of valence (1 = very negative to 
9 = very positive), arousal (1 = not arousing at all to 9 = very arousing), and familiarity (1 = very 
????????????????????????????????????????????????????? ???????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????? ????? ??????? ???? ???????? ?????? ????????????? ??? ????? ?????????? ??????? ?????
earlier studies in which the SC-IAT was used to assess implicit attitudes towards PA (Conroy 
??????????????????????????????????????????????????????????????????????????????????????????????
pretested for their representativeness for PA in both languages (1 = not representative at all, 2 
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????? ?????????
????????????????????????????????????????????????????????????????????????
 The SC-IAT was programmed using Inquisit by Millisecond software and the script was 
?????? ??? ?????????? ???? ????????? ??????????? ?? ?????????? ??????? ???? ? ??????? ????????? ????
formed by d-scores, calculated automatically using Inquisit software by subtracting the 
average response time for the test block with the categories physical activity or positive/
negative from the average response time of the test block with the categories physical activity 
????????????????????????????????????????????????????????????????????????????????????????????????
This procedure is based on the improved scoring algorithm as described by Greenwald and 
??????????????????????? ?????? ???????????????? ????????????????????????????? ?? ?????????????
values representing a negative implicit attitude and positive values representing a positive 
? ?????????????????????????????????????????????????????????????? ??????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????
 Self-report assessment?? ???? ????????? ??????????? ????????? ??? ????????? ????????? ??????????
?????????????????????????????????????????????????????????????????????????????? ??????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????? ?????????????????? ??????????????????????? ????????? ??? ???????????????? ????????????
?????????????????????????????? ?? ??????????????????????????????????????????????????? ???????
??????????????????????????????????????????????? ??????????????????????????????
 Explicit attitude ?????????????????????? ?????? ?????????? ??????????????????? ??????????????
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???? ??????????? ???????? ?????? ??? ???????? ???? ????? ??? ?????? ?? ??? ??????????? ??????? ??? ????
???????????????????????????????????? ??????????????????????????? ?????????????????????????
?????????? ??? ????? ????????????? ?????????? ?????????????????? ???????????????????????????? ????
?????????????????????????????????????????????????????????????????????????
 Social norms and social modeling?????????????????????????????????????????????????????
on a 5-point Likert scale and assessed the norms about adequate physical activity of family 
????????? ?????????? ???? ???????? ???????????? ?? ?????? ???? ?????? ??? ????????? ???????????? ??
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ??? ???? ?????????????????? ?????? ????? ?? ??????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????? ????????????? ???????????? ???????????????????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????? ????????? ?????? ??????? ???? ?????? ?????????????????? ????????? ??? ????
?????????
 ???????????? ????????????? ??? ????? ??????? ????? ??? ?? ???????? ??????? ?????? ???????????? ??
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????? ?????
????????????????????????????????????????????????????????????????????????????????????????????
?? ????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ?????????????????????????????????????????
???????????????????????? ?????????????????????????????????????????????
 Intention????????????????????????????????????????????????????????????????????????????????
????? ????? ????????????????? ???????????? ????????? ??? ??????? ??????????? ??????????? ???????
??????? ????????? ?????????????? ???????? ????????? ?????????????????? ??? ???? ??????????????????????
second item asked whether respondents were motivated to become adequately physically 
??????? ??????? ???? ????? ????????????? ????? ??????? ???????? ???????? ????? ???? ????????? ???????
????????????????????????????????????? ????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ??????????????????????????????????????????????
?????????????????????????? ????????????????????????????? ?????????????????????????????????????????
????????????????
 Physical activity levels? ????? ????????? ??? ???? ?????? ?????????????? ??? ??????? ???????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ??????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????? ????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????????
?????????????? ??????????????????????????????????????????????????????????????????????????????????
day) and intensity (light/moderate/intense expressed in metabolic equivalent of task, MET) 
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????? ?????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????
 Additionally, participants gave information about their age, gender, use of drugs, alcohol 
??????????????? ??????????? ????????? ?????? ????????? ?? ??????????????? ??????????????? ??????
?????????????????????????????????????
Analyses
????????????????????????????????????????????????????????????????????????????????????????
??????????? ?????????? ??????????? ???????????????????? ????????????????? ????????????????????
?????????????????????????????????????????????????????????????? ????????????????????????????
?????????????????????? ??????????????????? ???????? ???? ?????????????????????????????????
analysis was used to evaluate whether dropout was predicted by age, gender, perceived pros, 
????????????????????????????????????? ???????????????????????????????????????????????????????
???????????
? ?????????????????????????????????????????? ????????????????????????????????????????????????
behavior after one month, and a second with PA behavior after three months as dependent 
??????????????????????????????????????????????????????????????????????????????????????????????
age and gender, in step 2 perceived pros, perceived cons, social norms, social modeling, self-
????????????????????????????????????? ??????????????????????????????????????????????????????? ?????
????????????????????????????????????????????????????? ?????????????????????????????????????????????
????????? ??????????????????????????????????????????????????????????????? ??????????????????????
???????????????????????????????????? ????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ????????????????????????????????????
?????????????????????????? ???????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
the prediction of PA after one month or after three months, another hierarchical regression 
??????????????????????????????????????????????????? ?????????????????????????????????????????
hierarchical multiple regressions, similar to those carried out for question 2, were performed, 
but this time with intention at baseline, after one month and after three months as dependent 
????????????????????? ???????????????????????????????????????????????????????????????????????????
????????????????????? ?????????????????????????? ?????????????????????????????????????????????????
??????????????? ???????????????????????????????????????????????????????????? ???? ?????????????
????????????????????????? ?????????????????? ????????????????????????????????????????????????
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Descriptives
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????? ???????????????????????????????????????????????????????????
????????????????? ??? ??????????????????? ???????? ??????????????????????????????????????????
???????????????????????????????????????? ??????????????????????????????????????????????????
????? ???? ???????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????
Table 2.1???????????????????????????????????????????????????????????????????????????????????? ?.
T0 
(N = 340)
T1 
(n = 240)
T2 
(n = 128)
F value df P value
Sex (female), n (%) ?????????? ?????????? ??????????
Age in years ????????? ????????? ?????????
Perceived pros ?????????? ?????????? ?????????? ???? 737 ???
Perceived cons ?????????? ?????????? ?????????? ??? 737 ???
Social norms ?????????? ?????????? ?????????? ???? 737 ???
Social modeling ?????????? ?????????? ?????????? ??? 737 ???
??????????? ?????????? ?????????? ?????????? ??? 737 ???
Implicit attitude ??????????? ??????????? ??????????? ??? 737 ???
Intention ?????????? ?????????? ?????????? ??? 737 ???
Physical activity ?????????????????? ????????????????? ????????????????? ???? 737 ???
Hypothesis 1
The contribution of implicit attitudes to the variance in PA behavior
Implicit attitudes did not add directly to the prediction of PA behavior after 1 month of follow-
up (Fchange ?????????????????????????????????????????????????w-up (Fchange ???????????????????????????
???????? ???????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????
Hypothesis 2
????????????????????????????????????????????????????????????????????????????????????????
and PA behavior
?????????? ??????????????????????????????????????????????????????????? ??? ??????????????????
????????????? ????????????? ???????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ???????????????????
?????????????????????????????? ???????????????????????????????????????????????????????????????
????????? ????????????????????????????????????????????????????????????????????????????????????
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?????????????????????????????????????????????????????????????????????????????????????????????
? ??????????????????? ??????????????????? ?????????????????????????? ??????????????????? ??????????
????????????????????????????????????????????????????????????????????????????????????????????change 
?????????????????????????????????????????????????????????????????????????????????????????????????????
???????????
Hypothesis 3
????????????????????????????????????????????????????????????????????????????????????????
and PA intention
?????????????????????????????????????????????????????????????????????? ????????????????????
??????????????????????????????????????????? ???????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
? ???? ????????? ????????????? ???????? ?????????? ????? ???? ?????????? ???? ?????????????
????????????????????????????????????????? ? ?????????????????????????????????????????????
????? ??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????? ????????????????????????????????????????????????? ?????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????? ????????????? ??? ?????????????????? ?????????????
baseline (Fchange??????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????? ???????????????????????????????????
? ?????? ??????????? ?????????? ??? ???????????? ?????? ???????? ? ??????? ?????????? ???? ???????
????????? ???? ?????? ??? ?? ?????? ???? ?????? ???? ????????????? ????????? ????? ??????? ????? ??
????????? ? ??????? ????????? ??? ?? ?????? ????????? ??? ????? ???? ? ??????? ????????? ???? ????????? 
????????????????????????????????????????????????????????????????????????????????????????????????
?????? ????????????? ??? ???? ??????????? ??? ?????????? ?????? ??????????? ??change? ???? ????? ?? ?????? 
????????????????????????????????????????????????????????????????????? ????
 After three months, implicit attitudes moderated the relationship of social modeling to 
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ?????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????? ????????
???? ? ??????? ????????? ????????????? ?????? ??? ???? ??????????? ??? ?????????? ?????? ?????????????
(Fchange?????????? ????????? ????????????????????????????????? ???????????????????????????????????????
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???????????????????? ??? ???????? ?????????????????????????? ? ????????????????? ????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????? ?????????? ???????? ??? ????????????? ???????? ?????????? ?????????? ???????? ??????? ?????
? ??????????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ?????????????????????????????????????????????????????????????????????????????
point is in contrast to our hypothesis as well as to earlier results of Conroy and colleagues 
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ???????????? ? ??????? ?????????? ????????????? ???????????? ??? ??? ??????????? ????
?????????????????????????????????????????????????????????????????????????????????????????
pedometers, we assessed PA levels by  means of a self-report questionnaire, which, despite its 
???????????????? ??????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ????? ???????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
??????? ???????? ???????? ????? ???????? ??? ???? ? ??????? ?????????? ????????? ??????? ??? ?????????
??????????
? ???????????????????????????????????????????????????????????????????????????????? ?????
????????? ? ??????? ?????????? ????????????? ???? ????????? ????????????? ???????? ???????????? ????
??? ????????? ??? ???? ????? ??????????? ????????? ? ??????? ?????????? ????? ?????? ??? ??????? ?????
?????????????? ??????????????????? ????? ????????????????? ??????????? ?????? ?????????????????????
positive implicit attitudes strengthened the positive relationship between intention and PA at 
????????????????????????????????????????????????????????? ????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????? ???? ????? ??? ??? ???????????? ???????? ??? ??????????? ?????????????????? ??? ????? ??? ?????
????? ???? ???????? ??? ??????? ???? ??????????? ???????? ??? ???? ?????????? ??? ??? ??????? ??? ????????
????????????????? ? ??????? ????????????????? ????? ??? ???????? ???????????????????????????????
???????? ? ??????? ?????????????? ????????? ??? ??????????? ???? ??????????? ????? ?????????? ???????????
into behavior, our results suggest that one should at least aim to diminish a negative implicit 
??????????????????????????????? ?????????????????
 Moreover, we found implicit attitudes moderated the relationship between several explicit 
??????????? ???? ??????????? ????????? ? ??????? ?????????? ?????????? ???? ????????????? ????????
???????????????????????????????????????????????????????????????????????????????????????????????
with our hypothesis, negative implicit attitudes strengthened and positive implicit attitudes 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ???????????????
?????????????????????????????????????????? ?????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ?????????????????????????????????????????
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??????????????????????????????????????? ????????????????????????? ??????????????????????????
does not only perceive him or herself as being capable of performing the behavior, but also 
?????????????????????? ???????????????????????????????????????????????????????????????????????
????????????? ???????????? ???????????????????? ? ??????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
be due to the weaker power of the sample, or to the assumption that implicit attitudes only 
????????????????????????????????????????????????????????????????????????????????????????????
???????????
 Secondly, at one and three months’ follow-up, implicit attitudes moderated the 
???????????????????????????? ???????????????????????????? ???????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ????????????????
?????????????????????? ???????? ????????????????????????????????? ???? ?????????????????????
derived from Festinger’s cognitive dissonance theory (1957), according to which, individuals 
????? ???????????? ?????? ?????? ???????????? ????? ??? ?????????????? ???????? ?????????? ???
behaviors occurs, the individual is motivated to resolve it as it is accompanied by negative 
????????? ?????????? ??????? ???????? ? ????????? ????????? ?????? ?????? ??????????? ????????????? ???
the same time perceiving important people in one’s environment as being physically active, 
????????????????????????????????????????????????????????????????????????????????? ????????????
???? ? ??????????????????????????????????????????????????? ?????????????? ?????????????????????????
????????????????????????????????? ???? ? ???????????????????????????? ? ??????? ????????????? ???
???? ???????? ??????? ???? ????????? ? ??????? ????????? ???? ?? ????????? ?????? ??? ???? ?????????????
???????????????????????????? ??????????????????????????????? ?????????????????? ????????????
????????????????????????? ???????????????????????????????????????????????????????????????????
active, negative implicit attitudes might strengthen the negative relationship between social 
modeling and intention, as was also the case for the relationship between perceived cons and 
???????????????????????????? ??????????????????????????????????????????????????????????????????
peer or parent behavior, they might rather attempt to reduce the impact of these perceptions 
????????????????????????????????????? ??????????????????????????????????????? ????????????????????
has been applied to reduce social anxiety (Clerkin & Teachman, 2010), alcohol consumption 
????????? ??????????? ?????? ????????????????????????????? ????????????????????????????????????
von Stulpnagel, & Jelenec, 2009; Grumm, Nestler, & von Collani, 2009) and only recently to 
????????????????????????????????????????????????????????????? ???????????????????????????????
colleagues and Markland and colleagues demonstrated short-term changes in implicit attitudes 
?????????????? ????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ?????????????????????????????????? ?????????????????
therefore, needed to understand how stable and changeable implicit attitudes actually are, 
?????????????????? ??? ?????????????????????????????????????????????????????????????????????
??????????? ???????????????????????????????????????????????????? ???????????????????????????????
?????????????????????
36
????? ????????????? ???? ????????? ???? ?????????? ????????? ?? ????????? ????? ??? ??? ?????? ?????
??????????????????????????????????????????????????????????????????????????????????????????
economic status were concerned and had, on average, a very positive explicit attitude and 
a strong intention to be physically activity, which is not representative of the general public 
???????????????????? ?????????????????????????????????????????????????????????????????????????????
????????????????????????? ??? ????????????? ?????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????? ????????????????????????????????????????????????????????????????????????????????
accelerometers or pedometers, could provide a more adequate report about activity levels as 
????????????????????????????????????????????????????????????????????????????????????????????????
drop-out rate at our follow-up measures (29% at T1 and 62% at T2) which could be due to 
an absence of commitment to participate in all three measures, a panel fatigue (Lugtig, 2014) 
or simply due to time constraints of the student sample as the last measure was conducted 
???????? ??????? ???? ????? ???????? ??? ?? ????????????? ???? ??????? ???????? ????? ???? ??????
?????? ???? ???? ????????????????????????? ???? ?????????????????? ?????????????? ?????????????
????????????????????????????????????????????????????????????????????????????? ?????????????????????
??????????????????????????????????? ??????????????? ???????????????????????????????????????
Fifth, although neutral or positive implicit attitudes might help to increase PA intention, the 
????????????????????????????????????????????????? ??????????????????????????????????????????
??? ???????
C O N C L U S I O N
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ????????????????????????????????????????????
??????????????????????????????????????? ????????????????????????????????????????????????????
?????????????????????????????????????????????????????? ??????????????????????????????????????????
examination or integration of further determinants, such as intention, has not yet been carried 
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
contribution of the present research is the examination of interactions between implicit 
??????????? ????????? ???? ?? ???????????? ???????????????????????????????? ????????????????????
???????????????????? ?????????????????? ???????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
implicit attitudes and explicit cognitions result in greater activity intention and actual behavior 
???????????????????????????????????????????????????????????????????????????????????????????
improvement, is to investigate whether the relationships found in the present study are rather 
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??????????????????????????????????????????????????????????????????????????????????????????????
may not only aid the development of even more successful interventions to promote physical 
?????????????????????????????????????? ?????????????????????
Chapter
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Implicit attitudes and explicit cognitions 
???????????????????????????? ??????????????
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A B S T R A C T
Background:  Explicit and implicit attitudes have been studied extensively, but there is less 
?????????????????????????????????????????????????????????????????????????????
??????????? ?????? ???????? ??? ????????? ???????? ????????????? ??????? ?????????????
???????????????????????????????? ????????????? ????????????????????????????????
???????? ????????????? ????????? ???? ? ??????? ???????????? ????? ?????? ?????????????
???? ???? ??????? ???????? ???????????? ?????????? ???? ??????????? ????? ??????????
dissonance between explicit and implicit attitudes, and whether mindfulness 
?????????? ????????????????????????????????????????????????????????????
Method:  At baseline and one and three months thereafter, participants’ (N=1476) explicit 
attitudes, implicit attitudes, red meat consumption (RMC), intention to reduce 
??????????????????????????????? ?????????????????????????
Results:?? ?????????????????????? ???? ??? ?????????? ???? ?????????????????? ??? ??????????
????????????????????????????????????????????????????????? ????????????????????
???????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????
Conclusion:?? ???? ?????????????????????????????? ??????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????????
???????????????????? ???? ??? ????? ??? ?? ?????? ??? ????????? ?????? ???????????
??????????? ?????????????????????
CH
AP
TE
R 
FO
UR
65
I N T R O D U C T I O N
Dual-process models suggest that individuals have two sources for their evaluative tendencies 
??????????? ???????????????????? ?????????????????????????????????????????????????? ? ????????
????????????? ??? ????? ??????? ???? ????? ??????? ?????? ??? ???????????? ?????????? ???? ??? ?????? ???
????????? ??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
feelings and automatic evaluations towards a target and shapes a person’s implicit tendencies 
????????? ? ????????????????????????????????????????????????????????????????????????????????
evaluations occur regardless of whether the individual considers them as true or not (Gawronski 
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ??????????????????????????????????
??????????????????????????? ?????????????????????? ????????????????????????????????????????????????
???????????????????????????????????????????????????????????????? ????????????????????????????
?????????????????????? ???????????????????????????????????????????????????????????????????????????
?????????????? ????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
 Dissonance between these two types of evaluations has mainly been explored for self-
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
and negative health outcomes, such as unhealthy forms of perfectionism, higher levels of 
narcissism, being more vulnerable to criticism, being more prone for anger suppression 
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ????????
?????????????????????????????????? ???????????????????????????????????? ???????????????????
? ???????????????????????????????? ???????????????????????????? ??????????????????????
 One factor that has been shown to enhance congruence between dissonant implicit and 
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????? ???????????? ???????????? ??????????? ??????????????? ?????????? ???????????????????
??? ?????? ???????????? ??????? ?????????????????????????????????????? ????????????????????????
??????????? ? ???????????????? ???????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ????????????????????????? ???????????
with awareness concerns the ability to be attentive and fully engaged in one’s present activity, 
?????????????? ?????????????????????????????????????????????????????????????????????? ???????
????????????????????????????????????????????????????????????????????????????????????????????????
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?????????????????????????????????????????????????????????????????????????????????????????
mindfulness involves the pure perception of one’s internal and external experiences in an 
???????????????????????????????????????????????????????????????????????????????????????????????
behaviors, and sensations (Brown, Ryan, & Creswell, 2007), it may allow intuitive, implicitly 
???????????? ?????????????????????????? ??????? ? ?????????????????? ??????????????????????? ?????
????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
Hence, mindful individuals may also be more acceptive of their implicit attitudes once they 
??????? ?????? ??? ???????????? ???? ??????? ????? ? ??????? ?????????? ????????? ?????????? ?????
explicit attitudes, but that mindfulness might help to get in touch with a person’s implicit 
??????????????? ????????????????????????????????? ??????????????????????????????????????????????????
???????????????????????????????? ????????????????????????????? ??????????????????
 Also Brown and Ryan (2003) concluded that mindfulness can facilitate the uncovering 
??? ??????? ????????????? ????????????? ??? ??????????? ??????????? ????????????? ??? ?????? ?????? ?????
scored higher on dispositional (trait) mindfulness had a greater congruence between their 
? ??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ?????????????????????????????? ?????
promote mindfulness – enhanced the congruence between implicitly and explicitly measured 
????????????????????????????????????? ?????????? ???? ???????????? ?????????????? ???????? ??????
?????????????????????????????????????????????????? ?????????????????????? ????????? ?????????????
??????????????? ?? ??????????????????????????????????????? ???????????????????????? ???????????????
???????????????????????????????? ?????????????????????????????????????????? ?????????????????
investigated in how far mindfulness enables individuals to decrease the level of dissonance 
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????? ??????? ???? ????? ??? ??? ???? ?????? ??? ???? ???????????? ??? ??? ?????????????????????????????
can also help to decrease the level of dissonance between implicit and explicit attitudes – 
constructs that are, although also to some degree, less self-relevant and less experiential, 
???? ????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ????????????????????????????????????????????? ???????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
question whether mindfulness can decrease dissonance between implicit and explicit attitudes 
regarding entities other than the self has been unaddressed and builds, therefore, the focus of 
???????????
? ??? ???? ?????? ?????? ?????????? ???? ??????????? ??????? ?????????? ?? ?? ????? ????????????
precisely, they investigated whether the congruence between implicit and explicit attitudes 
regarding physical activity is moderated by private self-consciousness and private body 
?????????????????? ?????????? ??????? ???????? ??????????????????? ??? ??????? ??? ???? ?????????
to focus on internal thoughts and feelings (Fenigstein, Scheier, & Buss, 1975), and private 
body consciousness as the ability to be sensitive to internal bodily states (Miller, Murphy, 
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??????????????????????????????????????????????????????????????????????????????????????????
???? ??? ??????? ??? ???? ???????? ??? ????????? ??????? ??? ??????? ??? ??? ???? ?????????? ?????????
phenomena (cognitions, bodily sensations) and external phenomena (sounds, smells) (Baer, 
???????????????????????????????? ??? ??? ??????????? ?????????? ????? ????????? ??? ????????????????
implicit attitude into one’s explicit attitude, it is not only necessary to be able to have insight 
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???? ?????????????????? ?????? ????????? ??????? ?????????? ?????????? ??????? ??????? ??????????????
for the translation of implicit attitudes into explicit statements, it might be essential that an 
individual does not react automatically in case dissonance between his or her implicit and 
???????????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ??? ?????? ?????????????? ?????????????? ????????????????? ??????????????????? ????
???????? ????? ?????????????? ?????? ????????????????? ??? ?? ??????? ???? ???? ????? ???????? ??? ????
????????????????????????????? ??????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
congruence between implicitly and explicitly measured constructs, but simply concluded that 
??????????????????????????????????????????????????????????????????????????????????????????????????
Consequently, the present study investigated not only whether trait mindfulness is related to 
the congruence between implicit attitude and explicit attitudes, but also which subskill of trait 
????????????????????????????????????????????????????????????????????????????????????
 Attitudes are a key construct in social psychology and are regarded as important 
?????????????????????????????????????????????????????? ??????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ?????????????????????????????????????????????????????????????????????
?????? ?????? ??? ????? ?????? ??????? ??? ????? ?????? ??????? ??? ????? ??????? ?? ??????? ????????????? ?????
????????? ???????????? ?????????? ?????????? ???? ???????????? ??? ??????????? ???????? ??? ????? ??????
???? ????? ??? ?? ???????? ??? ????????????? ?????? ???????????? ???? ????????????????? ??? ?? ???????
?????? ??????????????????????????????????? ????????????????????????????????????????????????????
??????????????????? ??????????????????????????????????????????????????????????????????????????????
Participants with more dissonant implicit and explicit attitudes towards a person were more 
motivated to engage in additional information processing regarding that person (Rydell et 
?????????????????????????????????????????????????????????????????????????????????????????
implicit and explicit attitudes towards physical activity are associated with lower levels of 
???????????????????????????????????????????????????????????????????????????????????????????????
???????? ???????? ???????????????????????? ???????????????? ??????????????????????? ? ???????
???? ????????? ?????????? ???????? ???????? ????????? ??????? ??? ???????? ????? ???????? ??? ????????
?? ?????????? ?????????????? ?????? ????????? ?????????? ? ??????? ???? ????????? ?????????? ??????? ???
????? ????????????? ?????????? ???????????? ??????????? ??? ????? ??????? ???? ???????? ??????????
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????? ??????????
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??????????????????????????????????????????????????????????????????????????????????????????
dissonance was predictive for individuals with high levels of impulsivity but not for individuals 
???????????????????? ??????????
? ??????????????????????????????????????????????????????????? ????????????????????????????
?????? ??? ????????? ???? ????????????? ??????????? ???????????? ???????????? ????? ????????? ??????????
????? ????????? ????? ????????????? ?????????? ?????????????? ??????????? ???? ????????? ???????
??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????? ???????????????????????? ?????????? ?????????????????? ?????????????? ???????????
???????????? ????????????? ?????????????????????????????????????????????? ?????????????????????
???????? ???? ???????? ??????? ??? ??????????? ???????????? ????? ???? ? ?????????? ???????? ???
????????????????????????????????????????????????????????????????????????? ?????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????? ????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ?????????????????????????????????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????????
?????????????????? ? ??????????? ????????????????????????????????? ?????????????????????? ???
has been demonstrated that mindfulness enables individuals to refrain from maladaptive 
? ??????????????????????????????????????????????????????????????????????????????????????????
????????????????????? ??? ???????????????????? ????????????? ???????????????? ????????????????
???????????????????
? ?????????????? ????????????????????????????????? ??????????????? ??????? ??????????????????????
to more congruent implicit and explicit attitudes and, if so, we explored which subskills are 
????????????????????????????????????????????????????????????? ????????????????????? ????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????? ??????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ????????? ???????????????????????????????????????????? ???????
????????????????????????????????????? ????????? ?????????????????????????????????????????????
????????? ???????????????? ?????????????????????
M E T H O D
Design
??????????????????????????????????????????????????????????????????????????????????????????????
of implicit attitudes and explicit cognitions regarding (the intention to reduce) red meat 
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ???????????
??????????????????????????????????????????????????????????????????????????????????????????????
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????????????????????????????????????????????????????????????????????????????????????????????
context of RMC could support the development of future interventions that are aiming to 
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ??????????????????????
Ethical approval 
The FHMLRec, the ethical committee of a Dutch University, provided ethical approval for this 
??????????????????????????
Power analysis
???????????????????????????????????????????????????????????????????????????????????????
???????????? ???????????????????? ??????????????????????????????? ?????????????????????????? ???
???????????? ??????????????????????????? ? ???????????????????????????????????????????????????????????
?????? ???????????????????????????????????????????????????????????????????????????????????
agencies that were collaborated within this study, a drop-out of 60% between the baseline 
????????????????????????? ?????????????????????????????? ?????? ????? ?????????????????????
??????????????????????????????????? ?????????????????????????? ???????????????????????????????
????????????????????????????????????????????????????????????????????????????
Procedure
We conducted a three-wave longitudinal study with a baseline measurement (T0), a follow-
????????????? ???????????????????????????????????????????? ????????????????????????????????
conducted online among a sample of the Dutch population (47% female, age range: 18-89 
years at baseline), which was recruited among members of two independent Internet panels 
that operate in line with the ISO standards (Flycatcher Internet Research, 2018; Research Now, 
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
was provided explaining that the study aims to gain insight into the relationship between 
determinants related to eating behavior and that there would be three measurements, that one 
measurement would take 15-20 minutes to complete, that each measurement was comprised 
of a reaction time task and a questionnaire, that participation was free of risks, that all data 
?????? ?? ???????????????????????????????????????????????? ??????????????? ????????????????
To begin with the study, participants needed to read and agree upon an electronic informed 
??????????????????????????????????????????????????????????????????????????????????????????????
beginning of the study, we included a question to double-check whether only people who 
???????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????? ????????????????? ???????????????????????????? ??? ????????? ???? ?????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????
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Measurements
Implicit attitude assessment task. ???? ???????????????? ??????? ??????????? ????????????? ?????????
??????????????????????????? ???????????????????????? ? ??????? ?????????? ???????? ?????????? ???
???????? ????????? ???? ??????? ???? ????????????? ????????????? ????????? ???????????? ?????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????? ????????????????????????????????????????????????????????
were interested in the implicit attitudes towards red meat unrelated to a contrast category, 
????????????????????????????????????????????????????? ????????????????????????????????????
?????????????????????????????????????????????????????????????? ??????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
Subsequently, the Dutch words were pretested regarding their perceived levels of valence (1 
???????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ????? ????????????????
scores regarding positivity and familiarity and similar arousal levels were selected as positive 
stimuli (love, friend, freedom, humor, joy; ???????????????????????? ????????????????????????????
on positivity, highest scores of familiarity and similar evaluations of arousal were selected as 
negative stimuli (death, hate, devil, loneliness, lie?? ??????????? ????????????? ??? ?????????? ????
meat, pictures were derived from the study of De Houwer and De Bruycker (2007) and from the 
?????????????????????????????????? ????????????? ???????????????????????????????????????????
????????????????????????????????? ?????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????
 We programmed the SC-IAT by means of the software Inquisit by Millisecond (Version 
???????? ???? ????????????????????????????????????????????? ??????????????????? ??? ??????????
???????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????? ???????
??????????????????????????????????????????????????????????????????????????????????????????????
words or pictures of red meat were presented in the middle of the screen and participants 
were instructed to indicate as quickly as possible to which of the two categories the stimulus 
????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????? ?????????
????? ????? ??? ?????????? ???? ???? ????????? ????? ????? ????? ????? ??? ?????????? ???? ????? ????
????????????? ? ??????????????????????????????????? ???????????????????????????????????????????
whole task, labels of the categories were displayed on the right and left upper part of the 
????????? ??????????????? ??? ?????????????? ??? ????????????? ????????? ????????? ???? ??????
upper part of the screen, participants had to press i???????????????????????????????? ?????
belonged to the category displayed on the left upper part of the screen, they had to press e??
??????? ??????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????
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 The implicit attitude was represented by d-scores, which were calculated by the Inquisit 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????? ??????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ??????????????????????????????????????
????? ????????? ????????? ????????? ??????? ????????? ????????? ??? ?????????? ?????????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????
they had performed the SC-IAT, participants were asked whether they were distracted during 
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ???????????????? ????????????? ???? ????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? ???????????? ??????????????????? ???????????????????????????
??????? ????????????????????? ????????????????????????????????? ???????????? ?????????????????
????????????????????????????? ????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???? ??????? ??????????? ??? ??????? ???? ???????????? ????????????? ???????? ? ??????? ?????????? ???
???????????????? ??????????????????? ? ??????? ???????????????????????????? ?????????????????? ????
? ????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
? ????????????????????????????????????????? ??????????????????????????????????????????????????
?????????? ?? ???????? ??????? ??????????????? ? ??????? ???????????? ?????? ???????????? ?????????????
?????????????????? ? ?????????????????????????????????????????? ???????????????????????????????
???????????????????????????????
? ????????????????????????????????????????????????????? ????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???? ????????????????????????????????????????????????????????????????? ??????????????????????
???????????????????????????
 Self-report assessment.? ???? ??????????????? ???? ??????? ?????? ??? ?????? ??? ????? ?????? ????
????????????????????? ??? ??????????????????????????????????? ?????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????? ??? ??????? ????? ???? ?????????????? ???? ??? ?????? ??? ???????????????????????????
??????????????????????????????????????
 Explicit attitude was assessed with the two scales perceived pros and perceived cons 
??????????????????????????????????????????????????????????????????????????????????? ????? ????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ?????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????? ??????????????????????????????????????????????????????????????? ?????????????
?????????????????????????????????????????? ???????????????????????????????????????????????????????
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??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????? ???????????????????????????????????
 Intention??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????? ?????? ????? ??????? ????? ?? ????? ???? ????? ???????????????? ???? ????? ????????????? ???? ????
???????????????? ??? ???? ?????? ????????? ???? ?????? ????? ??????????? ?????????? ??????????????????? ???
indicate on how strongly he/she was planning to reduce his/her red meat intake within the 
??????????? ????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ????????????????????????????????????????????????????????
???????????????????????? ????????????????????????????????????????? ???????????????????????????
????????????????????????
 To assess mindfulness?? ???????? ??????????????? ?????? ???? ?????? ??? ????? ??????????? ??? ?????
?????????? ?????????????? ??? ????????? ??? ???????? ???????? ????? ?????????????????????? ??? ??? ??
????? ???????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????? ?????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????? ????????????????????????????
????????????????????????????????????????????????? ?????????????????????????????????????????????
?? ?????????????????????????????????????????????????? ?????????????? ??????? ?????? ???? ???
a 46-item scale which entails the mindfulness subskills observing, describing, acting with 
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ?????????????????? ????????????????????????????????????????????????????????????
?????????????????????????? ???????????
 Observing? ??????????????? ????????????????????????????????????????????????????? ????????
?????????????????????????????????????????????????????????????? ??????????? ?????????? ????
???????????????????????????????????????????????????????????????????????????????????????????
??????????
 Describing??????????????????????????????????????????????????? ???????????????????????????
????????????????????????????????????? ???????????????????????????????????????????????????????
????????????????
 Acting with awareness????????????????????? ???? ?????????????????? ??? ?????? ?? ? ??????
??????????? ?? ?????? ???????????????? ?? ?????????????????????????????? ??????????? ??????????
four items were removed and a mean scale score was created out of the remaining items and 
???????????????????????????????????
 Accept without judgment????????????????????????????????????????????????????????????? ??????
??????????? ?????????????? ???????????????????????????? ??? ?????? ????????????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????
??????????????????? ????????????????????????????????????????????????????? ????????????????
???????????????????
 Nonreactivity to inner experience?????????????????????????????????????????????????????????
????????????????????????????????????? ?????????????????????????????????????????????????????????
??? ????????? ???? ?????????? ???????? ??????? ??? ?????? ??? ??????? ???? ??? ???? ??????? ??????????
three items were removed and a mean scale score of the remaining items was included in 
????????????????????????????????????????????????????????????????????? ???????????????????
????? ???????????????????????????????????????????????????????????????????????????????????????
skill(s) that might be associated with attitudinal dissonance, the sub-skills were entered as 
????????????????????????????????????
 Red meat consumption was measured by means of the ???????????????????????????????
week do you usually consume red meat” (ranging from 1-7 days per week and the additional 
??????????????? ??????????????????????????????????????????????????????????????????????????
days when you eat red meat, how many grams of red meat do you eat on average per day?” 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????? ??????????????????????????????????????? ????????????????????????????????
????????????????? ????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????
? ???? ???????? ?????????? ????? ??????????? ?????? ?????? ???? ?????????? ??????? ?????????
please select statement 4’) to excluded data of those participants who did not answer the 
?????????????????????????????????????????????????????????????????????????
Analyses
Scale quality of the measurements used in the present study was assessed by means of 
exploratory factor analyses as well as McDonald’s omega (reported in the measurement 
???????? ??????? ??? ?? ????? ??????? ???????????? ??? ??????????? ?????? ????????? ?? ???????? ???????
Omegahierarchical was used as an indicator of internal structure, which estimates factor saturation 
????????????????????????????????????????????????????????????????????????????????????????????
Logistic regressions were used to investigate whether dropout at T1 and T2 was predicted by 
the variables age, gender, educational level, explicit attitude, implicit attitude, IED, intention, 
??????????????????????????????????????????????????????????????????????????????????????????
?? ???????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????????????
????????? ????????????????????????????????????????????????????? ????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????? ???????????????????????????????????????????????????????????????
within the distribution of the sample on the implicit versus explicit versus measure, thereby 
?????????????????????????????????????????? ?????????????????????????????????????????????????????
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???????? ???????????????????? ?????????????????????????????????????????????? ????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
low in the distribution of implicit attitudes or vice versa), the higher the score on the index and 
?????????????????????????????????
 To assess possible cross-sectional and longitudinal associations between IED and the 
???????????? ?????????? ???? ???? ??? ?????????? ?????????????? ????????? ???????? ???? ?????????
????????????????????????????????????????????????????? ?????????????????????? ??????
??? ??????? ?? ????????? ??????????? ?????? ??? ???? ???????????? ?????????? ??? ???? ?????????????
?????????????????????????????????????????????????????????????????????????????????????????
regressed participant’s RMC levels at T0 on T0 IED and the mindfulness subskills observing, 
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????? ??????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????
 To investigate the additional question regarding intention and possible short-term and 
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????? ?????????? ????????? ??????????????? ?????? ?????? ??? ???? ????????? ?? ????????????
IED and the mindfulness subskills in step one, and the interactions between IED and the 
????????????????????????????????????????????????????????????????????????????? ??????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????? ?????????????????????????????????????????????????????????????????
?????????? ?????
? ???????????????????????????????????????????????????????????????????????????????????????
?????? ?????????? ?? ??????????? ?????? ??????? ??????????????? ???? ???? ??????????????????? ?????
method is considered more powerful and less conservative than the Bonferroni procedure 
??????????????????????????????????????????????????? ?????????? ???????????????????????????
??????????? ? ?????????????????????????????????????????????? ?????????????????????????? ???
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????? ???????????????????????? ????????????? ?????????????????????????????
????? ??? ????? ???? ????????? ??????????????????? ????????? ???? ???? ???????????? ???? ??????????
???????????????????????????????????????????????????
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????????????????????????????????????????????????????????? ??????????????????????? ???????????????
??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
of 980 participants were available, out of which 272 were excluded for the same reasons as 
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ????????
???????????????? ???????????????????????????? ??????????????????????????????????????????????????
??? ???????????????????????????????? ???????????????????????? ?????????????????? ????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
??????????? ????????? ????? ?????? ????? ????? ?????? ???? ?? ?????? ???? ??????????? ????????????????
? ??????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????? ?????????????????????????
????? ???? ???????????? ?????????? ???????????? ??????? ????? ??????????? ???? ??????????? ????????
????????????????????????????????????? ????????????????????????? ????
Table 5.1????????????????????????????????????????????????????????? ??
T0 
(N = 1476)
T1 
(N = 708)
T2 
(N = 467) F df p
M (SD) M (SD) M (SD) F df p
Explicit attitude ??????????? ??????????? ??????????? ??? 2 ???
Implicit attitude ?????????? ?????????? ?????????? ???? 2 ???
IED ?????????? ?????????? ?????????? ??? 2 ???
Observing ?????????? ?????????? ?????????? ???? 2 ???
Describing ?????????? ?????????? ?????????? ?????? 2 ??????
Acting with awareness ?????????? ?????????? ?????????? ?????? 2 ??????
?????????????????????????? ?????????? ?????????? ?????????? ??????? 2 ??????
Non-reactivity ?????????? ?????????? ?????????? ???? 2 ???
Intention (item 1) ??????????? ??????????? ??????????? ???? 2 ???
Intention (item 2) ??????????? ??????????? ??????????? ??? 2 ???
Intention (item 3) ??????????? ??????????? ??????????? ???? 2 ???
Red meat consumption (gr/week) ??????????????? ??????????????? ??????????????? ??? 2 ???
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Figure.5.1. | Distribution of IED at baseline
Is mindfulness associated with congruent implicit and explicit attitudes?
Correlations between study variables at baseline as well as correlations between IED at T1 and 
??????????????????????????????????????????????????????????????????????????????????????????????
the mindfulness subskills were associated with IED at baseline nor with IED after one or three 
???????
Do the mindfulness subskills moderate the relationship between IED and 
RMC?
RMC at baseline
??????????????????????????????????? ????????????????????? ??????????????????????????????????
????? ??????? ????? ?????????? ?????? ????????? ??? ???? ????????????????????????? ?????????? ??? ????
????????????????????????????????????????????????????????????????????????????????????????????
low level of multicollinearity between the mindfulness subskills (VIF????????????????????????????
???????????????????????????????? ??????????????????????????????????? ??????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????? ?????? ????????????????????? ???? ?????????? ???????????? ?????????? ????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????
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RMC after one month
???? ???? ?????? ???? ??????? ??? ??????????? ????????????? ???????? ???? ???? ???? ????????????
?????????????????????????????????????????????????????????????VIF????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ???? ????? ???????????? ??????????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????
RMC after three months
????????????????????????? ?????????????????????????????????????????????????????? ???????????
????????????????????????????????????????????????????????????VIF????????????????????????????????
???????????????????????????? ??????????????????????????????????? ??????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????? ?????????????????????????????????????????????????????????????????????
????????????????????? ?????? ??????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????
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Do the mindfulness subskills moderate the relationship between IED and 
the intention to reduce RMC?
Intention at baseline
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????
? ??????????????????????? ????????????????????? ?????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????
? ?????????? ????????? ???? ????? ?? ????????? ?? ????? ????????? ???? ???? ?? ????????? ?????? ??? ????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ??????????? ???????? ?????????????????????????????????? ??????? ????????
?????????????????????????????????????????????????????????
? ???? ?????????? ????? ??? ??? ??????????? ???????????? ???? ??????? ??? ???? ?????? ?????????????
multicollinearity between the mindfulness subskills was very low (VIFs? ?? ??????? ???????
??????????????????????????????????????????????????? ?????????????????
Intention after one month
For all three intention items after one month, the interaction between IED and accepting 
??????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
? ??????????????????? ???? ??????????????????? ???????????????????????????? ???? ?????????? ???
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????? ??????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????
? ?????????????????????????????????? ???????? ?????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????? ??? ?? ????? ?? ?? ?????? ?????? ?????? ??????? ???? ????????? ??? ???? ????? ??? ?? ????? ??
?? ??????????? ??????? ?????? ??????????????? ??????? ?????????????????????????????????????????????????
mindfulness subskills was very low (VIFs?????????
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Figure 5.1a???????????????????????????????????????????????????
intention (item 1) at baseline and IED and the moderator 
????????????????????????????
Figure 5.1b? ?? ?????????? ????????? ???? ???? ?????????????
between intention (item 3) at baseline and IED and the 
??????????????????????????????????????
Fig. 5.2b? ?? ?????????? ????????? ???? ???? ?????????????
between intention (item 2) at T1 and IED and the 
??????????????????????????????????????
Fig. 5.2a ?? ??????????????????? ???? ???? ?????????????????????
intention (item 1) at T1 and IED and the moderator 
????????????????????????????
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Fig. 5.2c | ????????????????????????????????????????????????????????????????????????????????????????? ????????????????????
?????????????????
Intention after three months
???? ?????????? ?????? ?????? ?????? ???????? ??? ??????????? ????????????? ???????? ???? ???? ????
???????????? ?????????? ????? ??????? ???? ??????????? ??????????? ???? ????????? ??? ?????? ?????
Multicollinearity between the mindfulness subskills was very low in all three regressions (VIFs 
????????????????????????????????????????????????????????????????????????????????????
D I S C U S S I O N
??????????????????? ????????????????????????????????????? ????????????????????????????????????
? ??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
not show an association between private self-consciousness and the congruence between 
? ?????????????????????????????????????? ????????????????? ?? ????????????????????????????????????????
??????????????? ????????????????????????????? ?????????????????????????????????????????????
anticipated that not only the ability to observe inner processes but also other processes, such 
as the ability to accept one’s inner processes as they are or non-reactance to it, are required 
???????????????????????????????????????????????????????????????? ?????????????? ??????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????? ???????????????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????????????????????????
?????? ????? ???????? ??? ??????? ?????????????? ???? ???????????? ???????? ??????????? ???? ???? ???
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????????????????????????????????????? ??????????????????? ????????? ???????????????????????????
????????????? ??? ?????? ?????????????? ??? ???????????? ???????????? ???? ???????? ???????? ??? ???
do not apply to IED in other less self-relevant domains and (b) whether mindfulness or its 
?????????? ????? ??? ?????? ??? ???? ??????????? ???????? ? ??????? ?????????? ???? ????? ?????????
?????????????????????????????? ????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????
????? ?????? ????????????? ?????? ??? ???? ??? ????????? ????????? ????????? ???????? ????????? ???
???????????????????????????????????????????????????????????????????????????????????????????????????
consumption, thereby also leading to a distorted illustration of the relationship between IED, 
????????????? ?????????????????????? ????????????????????????????????????????????????????????
???????????????????????? ??????????? ?????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????? ?????????????? ??????????????????????????????????????? ???????? ??????????
?????????????? ????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????? ?????????????????????????????????????????????????????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ?????????????????????????????????????????????????????? ???????????
?????????????????????????????????????????????????? ??????????????????????????????????????????
cognitive dissonance theory (Festinger, 1957), which postulates that individuals strive for 
?????????????????????????????????????????????????? ??????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ??????????????
??????????????????????????????????????????????????????????????????? ???????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????? ??????
??????????????????????????????????????? ???????????????? ????????????????????????????????????????
it could be concluded that individuals mainly used the last strategy, namely behavior change, 
which is in line with the assumption of Festinger (1957) that behavior change is the most 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????
 Our results regarding the relationship between IED and intention suggest that there exists 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????? ??????????????????????????????? ???????????????? ?????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
?????????? ????? ?????? ??????? ???? ?????????? ???? ?????????? ??? ??????? ????? ???? ???????????? ??
???????????????????????????????????????????????????????????????????????????????????????????????
??? ????????????? ????????????? ????????????????????????????????? ??????????????? ?????????????
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people are better able to control their reactions as they have a greater acceptance of their own 
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ?????????????????????? ??????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
?????????? ?????? ???????????????????????????????????????????????? ????????????????? ? ???????
???????????????????????????????????????? ???????????????????????????????????????????????????
???????????? ????????????????????????????????????????????????????????????????????????????????????
?????????????? ?????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????? ?????????
 In the present study, the non-acceptance of dissonance had a positive and thereby 
???????????????????????????????????????????????????????????????????????????????????????????
contexts dissonance results in healthy behaviors, as it was the case in the present study, 
and in which contexts dissonance results in rather unhealthy behaviors, as demonstrated in 
??????? ???????? ?????????????? ????? ??????????????????? ???????????????? ??? ????? ??????? ?????????
light on these questions would allow interventions to consciously induce dissonance in 
?????? ??? ???????? ????????????????? ?????????????????? ??? ???? ?????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
research needs to investigate whether acceptance can be used as an alternative strategy to 
???????????????????????????????????????????????????????????????????????????????????????????
approaches, such as Acceptance and Commitment Therapy (Hayes, Luoma, Bond, Masuda, 
?? ???????? ??????? ???????? ??????? ????? ?????????? ?????????? ????????? ??????????? ???????????? ???
???????????? ??????? ???? ??????? ????????? ?????? ??? ??? ???????? ???? ????????????? ??? ?????????
??????????? ????? ????????????????? ???????????? ???????? ????????? ??????? ???? ??????? ????????
???????????????????????????????????????????????????????????????????????????????????????????????
is an even broader construct than mindfulness as it includes the components of mindfulness, 
??????????????? ???? ??????? ?????????? ??? ??? ??????? ??? ?? ????? ???? ?????????????? ????????
?????????????????????????????????????????????????????????????????????????????????????????
????? ????????????? ?????????? ????? ??????????????????????????? ??? ???????? ???????? ????????
????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????
? ???????? ????????? ?? ???????????? ????? ?????? ?????????? ?????? ????? ????????? ??????? ????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????? ???? ?????????????????? ??????????? ????????? ?????????????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ?????????????????????????????????????????????????????????????????????????????
whether the relationship between IED and RMC is not moderated by levels of mindfulness, we 
??????????????????????????????? ?????????????? ?????????????? ?????????????????????
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 A second possible limitation could be that the SC-IAT measured implicit attitudes towards 
red meat whereas the questionnaire measured explicit attitudes towards the consumption 
??? ?????????? ??? ???? ????? ??????? ????? ???? ?????????? ???????? ????????? ???? ? ??????? ??????????
???????????????????????????????????????????????????????????????????????????????????????
??? ??????? ???????? ????? ????? ????????? ? ??????? ?????????? ???????? ??? ??????? ?????? ????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ???????????????????????????????????
??????????????????????????????????????????? ?????????????????????????????????????????????????
?????????? ?????????????????????????????????????????????? ???? ???? ????????????????????????
??????????????????????????? ??????????????????????????????????????????????????????????????????????
?????????? ????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????? ???????????? ???????
???????????????????????????????????????? ???? ????????????????????????? ??????????????????? ????
???????????????????? ??????????????????? ???????????????????????????????????????????????????
?????????????????????? ?????????????????????????????????????????????????????????????????????
??????????????????????????????? ????????????????????????????????????????????????????????????????????
???????????? ??? ???????????????????????????????? ??????????????????
 Third, the study was conducted online, thus participants were at home in an uncontrolled 
????????????? ????? ???????? ??? ??? ??? ????????????????? ?????? ???? ?????????????? ??????? ????
?????????????????????????????????????????????????????????????????? ???????? ?????????? ?????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????? ?????????????????????
found that the IAT performed at home was more strongly related to other explicitly assessed 
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ??????????????????????????????????????????????????????????
asked participants directly after having performed the SC-IAT whether they were distracted 
???????????????????????????????????????????????????????????????????????????????????
 Fourth, the SC-IAT showed low test-retest stability, which is a general issue faced by 
???????????? ?????? ? ????????????????? ??????????? ??? ???? ??? ?????????? ??????????? ?????? ???????
??????????????????????????????????????????????????? ??????????????? ??????? ??????????????????
?????????????????????? ???????????????????????????? ?????????????????????????????????????????????????
????????? ????????? ????? ???????????? ???? ???? ?????????????? ???????????????? ???? ??? ???????
????????????????????????????????????????????????????????????? ?????????????????????????? ????
???????????????????????????????????????????????????? ???????????????? ???????????????????? ????
?????????????????????????
? ??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????? ???????????????? ???????????????????????????????????? ????????
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or the level of mindfulness would have been manipulated, would allow to draw stronger 
???????????????????????????????????????????????????????????????????????????????????????????
??????? ???????????????? ???? ????? ?????? ???????? ??? ????????? ???????? ????? ?? ?? ???????????? ??? ???
?????? ??????????????
C O N C L U S I O N
Mindfulness subskills are unassociated with the level of congruence between implicit and 
????????????????????????????????????????????????????????????????????????????????????????????
???????? ????????? ?????????? ??? ?????? ????????????????????????? ??????? ????????? ???????????
????????????????????????????????????????????????????????????????????????????? ????????????
????????????????????????????????????????????????????????????????????????????????????????????
attitude discrepancy, behavior, and intention appears to be complex and dependent on other 
????????????????????????????????????????????????? ??????????????????????????????? ?????????????
??????????????????????????????????????????????????
Chapter
?????????????????????????????????????? ???????? ????????????????
??????????????????????BMC Psychology???????????
Does the discrepancy between implicit 
and explicit attitudes moderate the 
relationships between explicit attitude 
and (intention to) being  physically active? 
five:
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A B S T R A C T
Background:  Explicit attitudes as well as implicit attitudes have been shown to be associated 
????? ????????? ????????? ?????? ?????? ???? ?????? ??? ?????????? ????? ????????? ???
??????????? ???????? ???? ????? ??????? ??? ?????????? ????? ?????? ?????????????
whether there is a discrepancy between explicit and implicit attitudes (IED) 
regarding physical activity (PA), and whether IED moderates the relationship 
??????????????????????????????????????????????????????????????????????????
Methods:  At baseline (T0) and one (T1) and three months (T2) thereafter, students’ 
?????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ???????????????????????????????????????????????????
??????????????????????????????? ?????????????????????????
Results:?? ???? ??????????????? ????? ???????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
Conclusion:?? ???? ?????? ????????? ???? ? ???????? ???????? ????? ???? ??? ????? ?????? ???? ????
Interventions targeting attitudes to increase PA, should ensure that implicit and 
????????????????????????????????????????????????
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I N T R O D U C T I O N
Explicit attitudes are a key construct in many behavioral theories and a relevant determinant 
??????? ? ?????????? ?? ?????? ??????????????????? ? ??????? ????? ????????? ?? ??????????????
???????????????????????????????????????????????????????????????????????????????????????????
????? ???? ??????? ??? ?????????? ?????????? ????? ???? ??????? ?????????????? ?????? ? ?????? ?????
?????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ???????????
instrumental component refers to anticipated positive or negative consequences that would 
result from performing a behavior, the experiential component is understood as emotion-
?????????????????????????????????????????????????????? ???????????????????????????????????????
?????????? ??? ?????? ??? ??????????? ??????????? ???? ??????????? ???? ??????????? ??????? ???????????
?????????????????????????? ??????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ????????????
????????????????????? ?????????????????????????????????????????????????? ?????????????????
The strength of these associations manifests automatically into behavioral tendencies without 
???????????????????????????????????????????????????????????????????????????????????????????
??????? ??? ????? ?????? ??????? ???? ????????? ?????????? ?? ??? ?????? ??????? ??? ???????? ??????
?????????????? ????????????????? ????????????????????????????????????????? ???????????????????
Test (IAT) in which participants have to sort words or pictures to given categories as quickly 
???????????? ????????????????????????????????????????? ????? ??? ????? ???????????????????????????
????????? ???????????? ??? ?????? ???? ???????? ??? ?? ??????? ????? ????????????? ???? ??? ???? ??? ????
?????????????????????????????? ?????? ????????????????? ????????????? ? ???????????????? ????????
?? ???????? ??????? ??? ????????? ???? ??? ??????? ????????????????????? ????? ??? ???? ??????????
Impulsive Model (Strack & Deutsch, 2004) or the Associative Propositional Evaluation Model 
(APE) (Gawronski & Bodenhausen, 2006) depict that both explicit and implicit attitudes can be 
??????????????????????????
 The relationship between behavior on the one hand, and implicit and explicit attitudes 
???????????????????????????????????????????????????????????????????????????????????? ???????
attitudes are more strongly associated with spontaneous behavior and explicit attitudes with 
???????????????????? ???????????? ????? ????????????????? ????? ?????? ????????????????? ???????
For certain behaviors, such as voting behavior (Friese, Bluemke, & Wanke, 2007) or physical 
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ???????????????????????????????????????????????????
do not always coincide: they can be discrepant, meaning that the explicit attitude towards a 
?????????????????????????????????????????????? ????????????????????????????????????????????????
??????????????? ?????????????????????????????????????????????????????????????????????????????????
relationship between explicit attitude and behavior and explicit attitude and intention is 
?????????????
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??????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ? ?????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????????? ??????????????????????
????? ??? ? ???????????????????? ???????????????????? ????????? ???? ?????? ???????? ??????????????
??????????????????????????????????????????????????????????????????????????????????????????
individuals with a stronger distinct motivation to seek congruence between their cognitions 
show lower IED compared to people with a less distinct preference for consistency) (Thrash et 
?????????????????????????????????????????????????????????????????????????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????? ??????????????????????????????????????????????????????????????????
??????????????????????? ??????????????????????????????????????????????????????????? ??????
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????? ?????????
Hence, learning takes place by the establishment of associations in memory that are formed 
???????????? ?? ??? ? ??????? ?????????? ???? ??????????? ??? ???? ?????????????? ???????? ???? ???????
system, the fast-learning system, is assumed to rely on logic at a higher level of cognitive 
???????????? ?????? ???? ????? ???? ?????????????????? ??? ????????? ?????????? ???? ?????????? ?????
people can have control over the expression of their explicit attitudes and that they can be 
????????????????????? ?????????????????????? ??? ???????????? ??????? ??????? ???????????? ?????????
happens faster than a change in a person’s implicit attitude, thereby resulting in dissonance 
???????? ? ??????? ???? ????????? ?????????? ???????? ?? ??????????? ??????? ?????? ??? ? ??????? ????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????????????????????
presented behavioral information whereas implicit attitudes were changed by subliminally 
????????????? ???????????? ?????????? ??????? ???????????????? ?????????????????????? ??????
????????????????????????????????????????????????????????????????????? ??????????????????????
????????????????????????????????????????????? ?????????????????? ????????????????????????????
????????????????????????????????????????????????????????????????????
 Although dissonance has repeatedly been demonstrated, only a few studies assessed the 
????????????????behavior??????????????????????????????????????????????? ???????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
For example, in a study on the consequence of discrepant attitudes on information processing 
????????????????????????????????????????????????????????????????????????????????? ?????????????
??????????? ??????????????? ???????????????????????????????????????? ?????????????????????????
of attitude-relevant information (but not of attitude-irrelevant information) than people with 
??????????? ??????? ????????????????????? ??????????????? ???????????????????? ???????????????
? ????????????????????????????????????????????????????????????????????????????????????????????
??????????? ??????????????????????????????????????????????????????????????????????????????
that the higher information processing was a result of the participants’ attempt to resolve the 
??????????????????????????????????????????????????????????????????????????????????????????????
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???? ??????????????????????????????????????????????? ???????????????????????? ?????????????
??????????????????????????????????????????????? ????????????? ??????????????????????????????
and colleagues (2014), IED positively predicted participants’ chocolate consumption even 
?????? ????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????? ????? ? ????????????????????
???????????????????????????????????????????? ???????????????? ???????????????????????????????
(2012) revealed that the relationship between participant’s explicit attitudes towards alcoholic 
?????????????????????????????????????? ????????????????? ??????????????????????????????????
???????????????????????????????????????????????????????? ???????? ???????????????????????????
????????????????????????????
 Also in the context of physical activity, it has been shown that IED exists and that it impacts 
?????????????????????????????????????????????????????????????????????????????????????????????
?????????? ?????????????????????????????????????????????? ???????????????????? ?????????????????
?????? ?????? ????????? ?????????? ????????? ????????????? ??????? ??? ???????? ??????? ????????????
between explicit and implicit health measures regarding PA was negatively associated with 
??????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
whether IED also acts as a moderator of the relationships between explicit attitude and 
??????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????
? ???? ????????? ????? ?????? ??????? ???? ????? ??? ??????????? ???? ???? ? ??????? ???? ?????????
?????????????????????????????????????????????????????????? ??????????????????????????????? ????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????? ??????????????? ??????
????????? ????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????
???????????????? ??????? ?????????????? ???????????????????????????????????????????????????
active, thereby increasing their risk for the development of noncommunicable diseases, such 
??? ??????????????? ????????? ??? ????????? ? ?????????????????????????? ??????? ????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
research has found that social-cognitive determinants such as a more positive explicit attitude 
???????????? ????????????????????????? ?????? ??????????????????? ????????????????????????????
????????? ???????????????????????????????????????????????????????????????????????????????? ????
???????????? ????????????????????????? ??? ?????????????????????? ?????????????????? ????? ?????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
not always result in the translation of behavior – a phenomenon called the intention-behavior 
gap – it is one of the most proximate determinants of behavior and vital in the process of 
????????????????????????????????????????????????????????????????????????????????????????????
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?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????? ??????????????????????????????????????????????????????????????????????? ?????????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????? ????????????????????? ???????????????????? ??????????????????????????????????? ? ???????
??????????????????? ??????????????????????????????????????????????????????????? ???????????????
?????? ????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
?????? ?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????? ?????????? ????????????? ??????????? ???????????????????? ???????????? ????? ?????? ????
implicit attitudes predict PA behavior above and beyond the aforementioned social-cognitive 
?????????????????????????????????????????????????????????????????????????? ?????????????????
????????? ???? ?????????????? ???????? ???????? ????????? ??????????? ?????? ?????????? ?????? ?????
???????? ???? ?????????? ???????? ??????????? ???????? ????????? ??????????? ?????? ????????????? ????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????
 Until now, it is clear, that explicit attitudes play, besides other explicit cognitions (social 
?????????????? ??????????????????????????? ??????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
PA behavior when explicit attitudes are discrepant from the implicit attitude (which is also 
????????????????????????????????????????????????????????????????????????????????????????????
power of explicit attitudes regarding behavior and argued that as a result of the discrepancy, 
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ???????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
behavior? ???????????????????????????????????????????????????????????????????????????????
explicit attitudes and PA behavior with explicit attitudes being a stronger predictor for PA 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????
 According to social-cognitive models, explicit attitudes are strongly associated with 
intention. Intention does not always translate into actual behavior (Sheeran & Webb, 2016), 
however, it is the most proximal determinant ??????????????????????????????????????????????????? ?
????????????? ?????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
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we investigated whether IED also moderates the relationship between explicit attitude 
and intention?????????????? ????? ???? ?????????????????????????????? ????????????? ?????????? ???
moderated by IED with greater IED leading to a weaker relationship between explicit attitude 
and intention and lower IED leading to a stronger relationship between explicit attitude and 
?????????? ???????????? ?? ?????? ??????? ?????? ???????? ???????? ????? ?????? ??????? ?????? ????? ???
understand whether interventions aiming to increase PA intention and behavior by changing 
????????????????????????????????????????????????????????????????????????????????
Explicit 
attitude
Social norms
Social 
modeling
Self-efficacy
Implicit 
attitude
PA behavior
IED
PA intention
H2 H3
Figure 3.1 | Does IED moderate the relationship between explicit attitude and PA behavior (H2) and the relationship 
between explicit attitude and PA intention (H3)?
M E T H O D S
Design
The study at hand is part of a larger study in which we investigated how implicit attitudes 
synergistically interact with explicit cognitions in the prediction of PA intention and behavior 
??????????????????????????????????????????????????????????????????????? ??????????????????????????
three-wave longitudinal study was conducted with measurements at baseline (T0) and follow-
?????????????? ?????????????????????????? ???????????
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Ethical approval 
???????????????????????????????? ????????????????????? ??????????????????????????????????????
???????????????????????????????????????
Participants and recruitment
The study was conducted at the Behavioral and Experimental Economics Laboratory (BeeLab) 
??????????????????????????????????????????????????????????????????????????????????????????????
????????? ????????????????????? ??? ????????????????????? ???? ????? ???????????? ????????? ??? ????
database were German or Dutch native speakers and, therefore, the study was conducted in 
???????????????????????????????????????????????????????????????????? ??????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ??????????????????? ????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
come twice to the lab within a period of one month in order to receive one’s incentive might 
???????????????????????????????????????????????????????????????????????????????????????? ???????
???????????????????????
Procedure
All students who met the inclusion criteria of having German or Dutch as mother tongue 
????????? ??? ??????????? ???? ?????? ???????? ???? ???????? ??? ???? ?????? ?????? ????????? ????????? ????
??????????????????????????????????????????????????????????????????????????????????????????
and that each measurement consisted of two tasks, which together took around 25 minutes 
????????????? ????????? ????????????????? ????? ?????????????? ?????? ???????? ??? ??????????????????
????????????????????????????????????????????????????????????????????????????????????????
????? ?????????????????? ????????? ?????????????????????????????????????????????????????
???? ???????????????????????????????? ???????????????? ????????? ?????? ??????? ????????????????
?? ??????????????????????????????????? ???????????????????????????????????????????????????
the day of participation, participants were welcomed in the lab, received instructions and 
????????????????? ????????? ????????? ??? ??????? ?????? ? ??????? ?????????? ???????????? ??????????
????????????????????????????? ?????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
PA intention and behavior are also strongly associated with social norms, social modeling 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????? ??????? ???????? ?????????? ????????????????????? ?????? ???????????????? ?????????
??????????????????????????????????????????????????????????????????????????????????????????
IAT as it is expected that prior questions about PA would trigger related thoughts and could 
????????????????????????????? ????????????????????????????????????????? ??????????????????????
the following constructs were assessed in the following order: explicit attitude comprised of 
??????????????????????????????????????????????????????????? ?????????????????????????????????
?????????????????????????????
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Measurements
Implicit attitude assessment task. Implicit attitudes towards PA were assessed by using the SC-
IAT which showed adequate internal reliability and predictive validity in previous studies (Hyde 
???????????????????????? ????????????????????????????? ?????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????? ???????????????????????????????????
????????? ??????? ???????????? ???? ??????????? ??? ?????? ????????????????????????????????????
?????????????? ??????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ?????????????????????????????????????????????
??????????????????????????????????????????????? ????????????????????????????????????????????????
Hence, if a person has negative implicit associations with being physically active he or she 
????????????????? ??? ????????????? ?????????????? ??? ????????? ?????????? ????????? ??? ??????????
???????? ????????? ?????????? ?????????? ?????????????????????? ?????? ?? ?????????? ??? ??????? ?????
??????????? ??????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????? ???????????????????????????????????? ???????????????????? ???? ?????????????????????????????
Throughout the whole SC-IAT, labels for the two categories were displayed on the left or 
???????????????????????????????????????????????????? ???????????????????????????????????????
displayed on the left part of the screen, participants had to press e???????????????????? ????
the stimulus belonged to the category that was presented on the right upper part of the 
screen, the participant had to press i???????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????? ????????????????????????????????????????????????????????????????????????
????????
 The selection procedure for the stimuli was as follows: based on their valence and arousal 
??????????????????????????????????????????????????????????????????????????????????? ?????
??????? ????????????????? ????????????? ????????????????????? ????????? ????? ???? ???????????
??????? ??? ???? ??????? ????????? ??? ???? ??????????? ?????????? ???? ??????? ??????????? ? ???????
??????????????????????????????????????????????????????????????????????????????????????????????
???? ??????? ??? ??????? ????????? ???????????? ??? ???? ???????????? ???? ????????? ???? ?????????
words were then pretested regarding the perceived levels of valence (1 = very negative 
to 9 = very positive), arousal (1 = not arousing at all to 9 = very arousing), and familiarity 
????????????????????? ???????????? ?????????????? ????????????????????????????? ?????????? ??????
representativeness for PA (1 = not representative at all, 2 = not so strongly/a bit representative, 
????????????????????????????????????????????????????????????????????????????????????????
????????? ??? ???????????????? Love, freedom, joy, success, and party were selected as positive 
words (translated from German and Dutch); depression, demon, lie, infection, and poison were 
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???????????????????????????????????????????????????????????????????????????????running, 
biking, kickboxing, sprint, jogging, lifting weights, and sit-ups were selected as words to 
????????????????????????????????????????????????
? ??? ?????? ??? ???? ????????? ???????????? ???? ????????? ??????????? ??????? ???? ??????? ????
???????????????????????????????????????????????????????????????????????????????????????
????????????? ???????????????????????????????????????????????????????????????????????????????
??????????? ???????????????????????????? ????????? ?? ????????? ?????????????????????? ??????????
the average response time for the test block with the categories physical activity or negative/
positive is subtracted from the average response time of the reversed test block, in this case 
physical activity or positive/negative. Afterwards, the score gets divided by the standard 
???????????????????????????????????? ???????????????????????????????????????????????????????????
?????????????? ????????????????????????????????????????????????????????????????????????????????
? ????????????????????????????????????????????????????????? ???????????????????????????????????????
??????????????????????? ??????????????????????????????????????????????????????????????????????
Steinman (2006) we assessed the internal reliability of the SC-IAT by dividing the SC-IAT into 
?????????????????????????????????????????????????????????????????????????????????????????????????
internal consistency was obtained by calculating the average intercorrelation among these 
scores and applying the Spearman-Brown formula that revealed an acceptable value of r? ??????
??????????????????????????????????????????????????????????????????????????????????? ????????
correlation of r???????????????????????????????????????????????????????????????????????????????
showed a low correlation of r ????????????????????????????????????????????????????????????????????
studies, which demonstrated weak test-retest reliabilities for the SC-IAT regarding other topics 
??????????????????????????????????????????????????????????????????????????????????????
 Questionnaire. The questions to assess explicit cognitions were based on the I-change 
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ????????????????????????????? ????????????????????????????????????? ??
???????????????? ??????????????????????????????????????????? ??????????????????????????????
???????????????????????? ????????????????????????????????????????????????????????????????????
increase in heart rate that is induced by activities such as brisk walking (Health Council of the 
??????????????????????????????????????????????????????????????????????????????????????????
???????????
 Explicit attitude was assessed on a 5-point Likert Scale with two scales measuring perceived 
pros and perceived cons??????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ?????????????????????????? ????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ?????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
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??????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???? ??????? ????????? ??? ???? ??????? ????????? ????? ?????? ???? ???? ?????????? ?? ???? ?????? ???? ????
??????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????? ???????????????????????????????????
 Social norms and social modeling were each assessed by four questions on a 5-point Likert 
??????????????????????????????????????????????????????????????????????????????????????????
????? ???????? ??? ????????????? ?????? ????????? ???? ??? ????????? ??? ??????? ??? ???????? ???? ??
???????????? ????? ??? ? ??????????? ???? ?????????????????????????? ????????????????????????? ??? ????
?????????????????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ????????????????????????????????????????????????? 
????? ????????????????? ??????????? ????????????? ?????????????????? ??????????? ?????????????????
????????????????? ????????????????????????????????????????????????????????????????????????
???????????????????????? ???????????????????????????????????????????????????????
? ???????????????? ??????????????????????????????????? ?????????????????????????????????????
indicate to what extent they expect themselves to be able to be adequately physically active 
???????????????????????? ???? ????????? ??????? ????? ?????????????????????????????????????????????
??????????????????????????????????????????????????????????? ???????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
physical activity in general), three items were removed and a mean scale score was created of 
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????
 Three items measured a person’s intention? ?????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????? ??????????????????????????????????????????????????????????????????????
second item asked whether respondents were motivated to be adequately physically active 
??????? ????????? ?????????????????? ??????????????? ????? ???? ????????? ?????????? ??? ???? ?????????
agree’, and the third item assessed how high chances were to be adequately physically active 
?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????
 Physical activity levels????????????????????????????????????????????????????????????????
?????????????????????????????????????? ?????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????? ????????????????????????????????????
????????? ????????? ??????????? ?????? ?????????? ???????????? ?????????? ???????????? ???????? ?? ??
??????????????????????????????????????????????????????????? ???????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
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????????????????????????????????????????????????????????????????????????????????????????????????
minutes in turn were multiplied by the respective intensity in order to get an activity score for 
??????????????? ??????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????? ???????????????????????
? ????????? ???? ?? ??? ???? ???? ??????? ???? ??????? ?? ???? ??? ????? ?????????? ????? ?????????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????? ??????? ??? ???? ???????????????? ??? ??? ???????? ?? ?????? ???? ?????? ????????
??????????????????????????? ? ?????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
???????????????
Analyses
????????????????????????????????????????????? ??????????????????????????????? ???????????
???????????????????????????????????????????????????????????????????????????????????????????????
of the measurements used in the present study we calculated their dimensionality by means 
of exploratory factor analyses as well as McDonald’s omega as a less biased alternative to 
??????????? ?????? ??????????? ???????? ??????? ?????? ????? ???? ???? ??? ???? ???????? ?????????
of items on the general factor, omegahierarchical estimates factor saturation and is used as an 
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????? ??????????????????????????
? ????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ? ???????????????????????????????????????????????
indicates where participants fall within the distribution of the sample on the explicit versus 
? ?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????? ??????? ????????????????????????????????????????
both measures, high in the distribution on both measures, and so on), the index has a value 
???????????????????????????????????????????????????????????????????????????????????????????????
implicit attitudes and high in the distribution of explicit attitudes and vice versa), the higher 
??????????????????????????????????????????????????????????????????????????????????????????????????
of the IED index, we created three indices and conducted test-retest correlations between the 
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????? ????????????????????????????????????????????? ?????????????????
???????????????????????????????????????????????????????? ??????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
on age and gender in step one, baseline explicit attitudes, social norms, social modeling, self-
????????? ?????????????????????????????????????????????????????????????????????????????????????
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????????????????????????????????????????????????????????????????????????????????????????????????
???? ??????????????????????????????????????????? ??????????????????????????????????????????????
??????????????????????????????????????????????????????????????????
? ??? ???????????? ???????????????????????????????????????? ???????????????????? ???????????
relationship between explicit attitude and intention, we conducted three regressions each 
????? ?????????? ??? ?????????? ??? ??? ???? ??? ??? ??? ?????????? ?????????? ????????? ???????????????
???????????? ??? ????????????????? ??????????????????????????? ?????????????????????????????????
??????? ??????? ????????????????? ????????????? ? ??????? ?????????? ???? ???? ??? ????? ????? ???? ????
???????????????????????????????????????????????????? ???????????????????????????????????????????
interpreted in the second step of the regression and the two way interaction in the third step 
???????? ?????????????????????? ??????? ??????????????????? ???????????? ???? ????????? ??? ????
?????????
R E S U LT S
Characteristics of the sample 
????????? ??????? ???? ??????? ??? ????????? ???????????? ??? ?????? ???????????? ????????????
????????????????????????????????????????????????????????????????????????????????????????????
time the study was conducted, to perform moderate or vigorous activities for at least 150 
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????? ????????????????????????????????????????? ???????
??????????????????????????????????????????? ?????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ???????????
????????????????????????????????????????????????????????????????????
Table 3.1??? ???????????????????????????????????????????????????????????????????????????????
M (SD) Correlations
1 2 3 ???? ???? ???? ??? 5 6 7
???????????????????? ?????????????
???? ??????????????? ?????????????? ????
??????????????? ?????????? ??? ???
???????????? ????????????????? ??????????? ??? ??? ?????
???????????? ???????????????? ??????? ??????????? ????? ??? ????? ???
???????????? ????????????????? ?????????? ???? ??? ????? ????? ????
???????????? ???????????????????? ?????????? ???? ??? ????? ??? ???? ?????
?????????????? ?????????? ????? ??? ???? ??? ???? ??? ???
???????????? ?????????? ????? ??? ??? ??? ????? ????? ????? ?????
???????????????????? ????????????????? ????? ??? ??? ??? ??? ??? ??? ????? ?????
?????? ?????????? ????? ??? ??? ????? ???? ??? ??? ???? ???? ???
???????
???????
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Histogram
Mean = 1.06
Std. Dev. = .808
N = 340
Associations between predictors
Descriptive statistics and correlations between the study variables at baseline are presented in 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ????????????????????? ??????????????????????? ?????????????
??? ?????? ????? ???????? ???? ???????????????? ??????? ????????????? ????????? ???????????? ?????????
?????????????? ? ?????????????????????????????????????????????????????????????? ????? ????????????
?????????????????? ?????????????? ??????????????????????????????????? ???????? ????????? ????????
?????????????????????????????????????????? ????????? ? ?????????????????????????? ?????????????
????????????????????????????????????????????
Figure 3.2???????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????
?????????????
???? ???????????????????? ????????????????? ????????????????? ??????????? ????????????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????? ??????????????????????????? ????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????
? ??? ???? ??????? ????????????? ???????????????? ???????????? ???????? ???????? ?????? ?????????
?????????????? ???????????????????????????????????????????????????????????????????????????????????
???????????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????
Post-hoc analyses
????????????????????????????????????????????????????????????????????????????????????????????
the relationship between the ???????? explicit attitude and PA is moderated by the discrepancy 
???????????????????????????????????????????????? ?????????????????????????????????????????????????
?????? ???????????????????????????????????????????????????????????????????????????????????????
??? ????????? ????????? ?????????? ????? ??? ????????????? ????????? ?????????? ??????????????????????
??????? ??????? ???? ????????? ??????? ???????? ???? ???????????? ???????? ?????? ???? ???????????
?????? ????????? ???? ?????? ??? ???? ????????? ????????? ???????????????????????????? ??????????
the same three regression analyses as earlier, however instead of adding an overall explicit 
?????????????????????????????????????????????????????????????????????????????????????????????????
as single predictors, and instead of an index for the discrepancy between the overall explicit 
????????????????????????????????????and the instrumental dimension) and implicit attitudes, 
?????????????????????????????????????????????????????????????????? ????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????
? ??? ??? ????????????? ???? ???????????? ???????? ???? ??????????? ???? ???? ????????? ?????????
????????????? ??????????? ??????????? ???????? ??????? ?????? ?????????? ???????? ???? ???????? ???????
?????? ?????????? ????????? ???? ???????? ??????? ?????? ?????????? ?????????? ??? ????????? ???? ???
????????????????????????????????????????????????????????????????????????????????????????????
??????????? ????????? ???? ???????? ??????? ?????? ??????????? ?????????? ??????????? ????? ?? ????????
????????????????????????? ??????????????????????????????????????????????????????????????????????
?????????????????????????????????? ????????????????????????????????? ???????? ????????????????
??????????????????????????????????????????and instrumental dimension of the explicit attitude 
????????? ????????????????
? ?????????? ??? ???? ???? ????????????? ??????????? ????? ??? ??? ????????? ???? ???? ??? ???????
???????? ???? ?????????? ??? ???? ???????????? ?????? ?? ????? ??? ????? ??????? ??? ????? ??? ??? ???? ???
conducted two additional regressions in which we added age and gender in step 1, explicit 
??????????????????????????????????????????????????????? ????????????????????????????????????????
the direction of the dissonance (coded as dummy) as well as an interaction term between IED 
??????????????????????????????????????????????? ??????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????? ???????????????????
????????????????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????
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????? ????????????? ???? ??????????????????????????????????????????? ???? ?????????? ??????
???????????????????????????
??? ??????????? ???????????? ???????? ???? ???? ????????? ????????????? ?????? ???? ?????????? ??? ???
????????????????????? ??????? ????????????????????????? ?????????????????????? ?????? ???????????????
?????????????????????????????????????????????????????????????????????????????????????????
? ??????????????????????????????????????????????????????????????????????? ???????????????????????
??????????????? ?????? ??????? ??????? ???????????????????????????????????? ????????? ???????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????
? ??? ???? ????????? ????????? ???????? ???????? ?????? ?????? ?????? ???? ??????? ????????? ??????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????
Post-hoc analyses
????????????????????????????????? ????????????????????????????????? ???????????????????????????
?????????? ????????? ??? ????? ?? ?? ??? ??????????????? ???? ????????????? ???????? ???? ?????????
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ??????????????????????????????????????????????????????????? ?????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????????? ? ??????????????????????????????????????????????????? ???????????????????????
?????? ???????????????????????????????? ?????????????????????????????????????????????????????????????
attitude as single predictors in step 2, and instead of an index for the discrepancy between 
?????????????????????????????????????????????????????????and the instrumental dimension) and 
? ??????????????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????? ?????????????????????????????????????????
? ??? ?? ???????????????????????????? ?????????????????????? ??????? ???????? ???????? ????????
??????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????and instrumental dimension 
?????????????????????????????????? ????????????????
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D I S C U S S I O N
The current study is part of a larger study, which showed that explicit cognitions and implicit 
?????????? ????????? ??? ???? ??????????? ??? ??? ????????? ???? ?????????? ??????????? ??? ????? ???????
Previous studies have shown that explicit attitudes and implicit attitudes can be discrepant 
????????????????????????????????????????????????????????????????????? ???????????????????????????????
?????? ??????????????????????? ?????????????????????????????????????????????????? ????????????????
?????????????????????????????????????????????????????????????????????????????? ??????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????? ???????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????
? ???????? ???????? ???? ???? ????? ???????? ????????? ??? ???? ??????????? ???? ??????? ?????????
?????????????????????? ????????????????????? ???????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
correlated with each other (at baseline), explicit attitudes were not associated with PA behavior 
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????? ????????????????????????????????????????????????????????????????
????????? ???? ???? ????? ??? ????? ??? ???? ????????????? ??? ???? ???????? ?????? ????? ??? ????? ??????
????????????????????????????????????????????????????????? ?????????????????????????????????
attitudes regarding the same target is strong (as it was the case in the present study) when 
self-presentation concerns are weak and lower when self-presentation concerns are high 
????????????????????????????????????????????????????????????????????? ?????????????????????????
attitudes are more likely to diverge from the unbiased (in terms of self-presentation) implicit 
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
??????? ????????????????????????????????????????????? ????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????? ???????
and explicit attitudes in the context of alcohol consumption are more likely to deviate strongly 
??????????????????????? ?????????????????????????????????????????????????????????????????????????
desirability indicating it explicitly as negative) that assumingly created a stronger dissonance, 
???????????????????????????????????????????????????????????????????????????????????????????????
taken into account however, that the extent of the true experienced dissonance in the present 
?????? ??????????? ??? ??????? ????????? ????? ???????????????????????? ???????? ??????????? ???????
participants whether they experienced dissonance-based discomfort or negative emotions, 
??? ??????????????????????????? ?????????????????????????????????????????? ????????????????????
??????????????????????????????????????????? ???????????????????????????????????????????????????
the idea that social desirability results in IED is mixed (Berry, Rodgers, Markland, & Hall, 2016; 
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???????????????????????????????????????????????????????????????????????????????????????????
? ??????? ???????????????????????????????? ???????????????????????? ?????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
other moderators of attitude congruence/dissonance, such as mindfulness (the ability to have 
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
 Further, a post-hoc analysis revealed that the true score correlation between the perceived 
??????????????????????????????????????????????????????????????????????????????????????????????
tendency to agree, might have been present when participants answered the questions on 
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????? ?????? ??? ???????? ??????? ???? ???? ???????? ?????????????? ???????? ??????????????????????
??????????????????????????????????????????????????????????????????????????????????????? ??????
????????????????????????????????????????????????????????????????????????????????????????????????????
assess whether the discrepancy between the explicit attitude and the implicit attitude was low 
????????????????????????????????????????????????????????????????? ?????????????????????????????
??????????????? ????????????????????????????????????????? ??? ????????????????????????????
???????????? ?????????????? ???? ? ???????????????????? ??????????????? ?????????? ?????????????
??????????????????????????????????? ???????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
addition of the instrumental dimension to the index distorted the discrepancy between the 
????????? ??????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????
Additional finding
The study indicated that IED was negatively associated with baseline PA and PA behavior after 
???????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????? ?????????????????????????????????????????? ???????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????? ??????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
even when explicit and implicit attitudes were not, is surprising but in accordance with the 
????????????????????????????????????????????????????????????????????????????????????? ???????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???? ?????? ???????? ??????????????? ????????????????? ??????????????????? ???? ??? ???????????????
??? ??? ??????? ????? ?????? ??? ??? ???? ??????????? ???????????????? ??? ???????? ????? ?????? ??? ????
??? ???? ????? ????? ??????????????? ????????????? ???????????? ?????????? ????? ?????????? ?????????????
but feeling (implicitly) less positive about PA (as indicated by the post-hoc analyses), which 
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?????? ??? ??????? ???????? ???????? ???? ?????????? ??????????? ???? ???????? ???????? ?????? ?????
aiming for more PA engagement, one should take the congruence of attitudes into account 
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????? ???????????? ?????????? ???????? ??????????????????????? ???????????
????????????????????????????????????????????????????????? ??? ????????????????????????? ????? ?????
?????????????? ?????????????????????????????????????????????? ????????????????????????????????
explicit attitudes towards PA, which might weaken the relationship between explicit attitude 
???? ?????????? ???? ???????? ?????????? ???????? ??????????????????? ???????????? ????????? ???
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????? ????????????????????????????????????
??????????????????????????????????????????
Limitations
When developing future studies, the following limitations of the study at hand could be taken 
???????????????????? ??????????????????????????????????????????????????????????????????????
a quite positive explicit and implicit attitude towards PA, a high intention, as well as high 
?????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
by self-reports, which is likely to be inaccurate due to an over- or underestimation of activity 
??????? ???????? ??? ????? ??????? ???? ???? ????????????? ??????????? ?????????????????????????? ???
???? ?????????????????? ??????????? ??????????? ??????? ?????????????????????????????????????? ????
????????????????????????? ?????????????????????????? ? ?????????????????? ??????? ????????????
????????? ????????????????????????????????????????????????? ??????????????????????? ???????
????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ?????????????????????????????????????????
???????????????????????????? ??????????????????????????????????? ?????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
be in line with the assumption of the APE postulating that implicit attitudes are associative 
???????????? ????? ?????????????????????????????????????????????? ?????????? ?????????? ?????????
particular associations that are activated automatically when one encounters a relevant 
??? ??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????? ????????? ?????? ??? ?? ????????? ????????? ???? ??????? ????????? ???????? ???? ??? ???????
discrepancy could be to measure participants’ automatic evaluations, share this information 
????? ????? ???? ???? ????? ????? ????????? ???????????? ???????? ?????? ?????????? ???? ??????????
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?????????????????????????????????????????????????????????????????????????????????????????????
????????????????? ??????????????????????????????????????????????????????????????????????????????
to do so, follow-up studies with an experimental setting, such as performed in the study of 
????????????????????????????????????????????????????????????????????????????????????????????????
was rather low, especially between the index at baseline and the index after three months, 
??????????? ????? ???? ??????????? ????????????????????? ??????????????? ??? ??????????????????? ?????
is due to actual changes in IED, because of changes in measurement error due to time (also 
???????????????????????????????????????????????????????????????????????????? ???
CONCLUSION
?????????????????????????????????????????????????????????????????????????????????????????????
???? ???? ?????? ????????? ????? ??????? ??????? ?????????????? ??? ???????????? ??? ?????? ???????
??????????? ????????? ?????????????? ?????????? ????????????? ???????????????? ???? ??????????????
it can be concluded that the relationship between attitude, attitude discrepancy, behavior, 
and intention is more complex and probably also determined by other variables, such as the 
type of behavior or a person’s ability to have insight into his or her implicit attitude or other 
????????????????????????????????????????????????????????????????????????????????????????????????
health promotion, more research is needed in order to identify these behaviors and factors and 
?????????????????? ???????????????????????????????????????????? ??????????????????????????????
Chapter
??????????????????????? ????? ???????????????????????????????? 
??????????????under review??
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The overall aim of this doctoral thesis is to describe how both explicit and implicit cognitions 
?????????????????????????????????????????????????????????????????????????????????????????????
Until now, many interventions mostly focus on changing explicit cognitions, thereby often 
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ??????? ?????????????? ???????????? ???????? ?????? ??? ????? ??????
?????? ???????? ????????? ?? ???????? ??????? ????????????? ??????????? ?????????? ????????? ????
? ??????? ??????????? ??? ???? ??????????? ??? ????????? ?????? ?????????? ?? ????????????? ??????
Strack & Deutsch, 2004); implicit cognitions are often referred to or interpreted as implicit 
??????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????? ??????? ??? ?? ???????? ????????? ???????? ?????????? ?????????? ??? ????????????
when and under which circumstances implicit attitudes or explicit attitudes predict behavior 
??????????????????????????????????????????? ? ?????????????????????????????????????????? ??????
??????????????????????????????????? ??????????????????????????????????????????????????????????
????? ???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ???????????????????????????????????
To our knowledge, only one model presently exists that proposes to integrate implicit attitudes 
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????? ????????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ???????????????????????? ????????????????? ?????????????????
unclear whether this model can be applied to other health behaviors or not as well as whether 
?????????????????????
 To address this gap, we looked at two suggested ways on how explicit cognitions and 
? ??????? ?????????? ?????? ???????? ?????? ?????????? ???? ???????????? ???????? ???? ???? ?????????
pattern (Perugini, 2005) – across two health behaviors: physical activity (PA) and red meat 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
behavioral performance (Armitage & Conner, 2001; Sheeran, 2002), it is one of the most 
????? ??? ????????????? ???? ?????????? ?? ??????? ?????????????? ??? ?????????? ?????????? ????
?????????????????????????????????????????????????????????????????????????????????? ???????
explicit discrepancy (IED) on intention and behavior and whether the construct mindfulness 
??????????????????? ????? ??????????????????????????????????????????????????????????? ???????
?????????????????????????????????????????????????????? ??????????????????????????????????????????
???????????????????????? ??????????????????????????????????????????????????? ??????????????
other over time as well as to indicate where implicit attitudes could/should be integrated into 
?? ?????
 For behavior prediction, we found support for the interactive pattern (Chapter 2 and 3) for 
???????????????????????????????????????????????????????????????????????????????? ???????
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?????????? ??? ????? ????????? ????? ??????????? ??????????? ???????? ??? ???????? ??? ?????? ????? ???
??????????????????????????????????????????? ??????????????????????????????? ????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????? ????????????????????????????????????????????????????????
?????????????????????????????? ???????????????????????????
 For intention prediction, support for the additive pattern (for RMC) and for the interactive 
????????????????????????????????????????????????????????????????????????????????????????????
RMC, in which positive implicit attitudes towards RM were associated with a lower intention 
???????????????????????????????????????????????????????????????????????????????????????????
between implicit attitude and intention and found implicit attitudes indeed to be associated 
??????????????????????????????????????????????????????????????????????????????? ???????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ??????????????????????????????????????????????????????????????????
and those of others, we conclude that implicit attitudes are not solely related to behavior 
????????????????????????????????????????? ??????????????????????????????????????? ????????????
????????????????????????????????????????????????????????? ??????????????????????????????????
Therefore, we suggest that either social-cognitive models incorporate implicit attitudes as a 
predictor for intention and behavior or dual-process models incorporate intention next to 
??????????????????
 Concerning the interactive pattern, which was present for intention prediction regarding 
??????????????????? ????????????????????????????????????????????????????????????????????????????
??????????????????????????? ?????????????????????????????????????????????????????????????????
??????????????????????????????? ???????????????????????????????? ???? ????????????????????????
??????? ??????????????????? ???????? ???????? ??????? ??? ????????? ????????????????? ??????????
?????? ??????????????????????????????????????????????????????? ??????????????????????????????
????????????????????????????????????????? ???????????????????????????????????????????????????
RCM, the perceived expectation of important others to reduce one’s RMC (social norms) 
????????????????????????????????????????????????????????????????????????? ????????????????
???????????????????????????????????????????????????????????????????????????????????????????
dissonance between explicit constructs (in this case social norms and social modeling) and a 
?????????? ?????????????????????????????????????? ??? ?????????????????????????????????????????????
individuals probably neglected their implicit attitude and acted in accordance with the more 
accessible perceived norms and behavior (modeling) of important others, which resulted in a 
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????? ?????????????????
and the respective explicit cognitions (social norms, social modeling) seemingly motivated 
????????????????????????????????????? ??????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ??????????????????????????????????????????????????????? ????????
??????? ??????????????????????????????? ??? ????? ????????? ??? ?????????????????????????????? ??????
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?????????? ?????????????????????????????????????????????????????????????? ??????????????????????
???????????????????????????????????????????????????????????????
 Also, the discrepancy between implicit and explicit attitudes (IED) has been shown to 
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????? ??????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????? ??? ??????????? ???? ??????? ????????? ????????? ???????? ??? ? ????????? ??? ????? ???????? ??????
????????????????????????? ???????????????? ?????????????????????????????????????????????????
???????????????????????????????????????????????????????????????? ????????????????????????
Although implicit attitudes and explicit attitudes were not directly associated with behavior, 
?????????????????????????????????????? ????????? ?????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ?????????????????????????????????
????????????????????????????????????????????????????????? ??????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????
? ??? ????????????????????????????????? ?????????????????????????????????????????????????
looked into possible factors that might (a) be able to reduce IED and (b) might be able to 
?????????????????????????????????????????????????????????????????? ?????????????????????????
?????????????????????????????????????????????????????????????????????????????? ????????????????
????????????????????????????????????????????????????????????????????????????????????????????
higher IED was associated with a higher intention to reduce one’s RMC, which was probably 
??????????????????????????????????????????????????????????????????????????????????????????
????????????? ?????????????????????????????????????????????????????????????????????? ?????? ???
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????
 In Chapter 6, we looked at the pathways of implicit attitudes, explicit attitudes, and 
??????????????????????????????????????????????????????????????????????????????????? ??????????
for one relationship between implicit attitude and perceived cons (regarding PA), all pathways 
???????? ?????? ??????????? ????? ???????????????? ??????????? ?????????? ????? ? ??????? ??????????
and explicit attitudes are rather unrelated constructs, which do not shape each other but 
???? ??????? ??? ?????? ???????????? ????? ??? ??? ?????????? ???? ???????????? ??? ?????? ????????? ????
???? ???????? ? ??????????????????????????????????????????????????? ?????????????????????????????
????????????? ????????????????????? ???????????????????? ????????????? ???????????????????????
????????????????????????????????????? ???????????????????????????????????????????????????????????
??? ????? ?????? ?????????????????? ????????????? ?????????????????? ??? ????? ???????????????
?????????????????????????????????????????????????????????? ?????????????????????????????????????
???????????????????????????????????????????????????????????????????????
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W H E R E  S H O U L D  I M P L I C I T  A T T I T U D E S  B E  A D D E D 
I N  A  M O D E L ?
The development of implicit measures has led to the discussion whether implicit attitudes and 
??????????????????????????????????????????????????????? ????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????? ???????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????
???? ??????? ??? ???????? ???????????? ????? ???? ?????? ??? ??????????? ?????????? ???? ???????????
?????????????????????????? ???? ??????? ?????????? ??????????? ??????? ??????????? ?????????????
? ?????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????? ????????? ??????????????? ??????????????????????????????????????????????????????????
?????????? ???? ????? ?? ????????? ???????????? ? ??????? ?????????? ???? ????? ?????????????? ????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????? ???????? ???????????? ???????????????????? ?????????????
?????????????????????????????????????????????
 A clear conclusion about whether implicit attitudes and explicit attitudes are indeed 
?????????????????????????????????????????????????????????? ??????????????????????????????????
??????????? ????????????????????????????????????????????????? ????? ???????????????????? ???
???? ??????????? ??? ????????? ????? ????????? ?????????? ???? ????? ???? ? ??????? ????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????? ??????????????????
when aiming to integrate them in a social-cognitive model, cannot and should not be added at 
?????????????????????????????????????????????????????????????????????????????????????????????????
Although, we found implicit attitudes to be associated with intention (to reduce RMC) - a pattern 
??????????????????????????????????????????????????????????? ?????????????????????????????????
???????? ????????????? ?????? ???????? ?????? ? ??????? ?????????? ??? ????? ????? ?? ??????? ?????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????? ????????????????????????????????????????????????????????????? ???????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
of where implicit attitudes could be added in (one part of) the I-change model, is depicted in 
??????????????????????????????????? ???????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????? ???????
??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
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?????????????????? ????????????????????????????????????????????????????????????????????????????
?????? ?????? ??????????????????????????????????????????????????????? ????????????????????????
on where implicit attitudes could be added in a model, this suggestion should not be regarded 
???????????????????????????????????????????? ?????????????????????????????????????????
Perceived pros
Perceived cons
Social modeling
Social norms
Self-efficacy
Intention Behavior
Implicit attitudes
Figure 7.1 | Implicit attitudes as moderator of the relationships between explicit cognitions and intention/behavior and 
as direct predictor for intention and behavior
Our results have shown that implicit attitudes and explicit attitudes can have an even stronger 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????
H O W  T O  A C H I E V E  C O N S I S T E N C Y  B E T W E E N  I M P L I C I T 
A T T I T U D E S  A N D  E X P L I C I T  C O G N I T I O N S ?
?????????? ??????? ???????? ?????????????????????????????????????????? ???????????????? ????????
implicit attitudes and explicit cognitions have a stronger impact on behavior and intention, 
????? ????? ?????? ????? ???? ????? ?????????? ?? ????? ????? ????? ????????? ?????????? ????? ???????
Therefore, it appears reasonable that interventions, which are aiming at behavior change, 
should (a) target both implicit attitudes as well as explicit cognitions and (b) should aim to 
???????????????????????????????????????????? ??????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????
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Approach 1: 
???????????????????????????????????????????????????????????????????????????????
As mentioned earlier, implicit attitudes and explicit cognitions are assumed to originate from 
????????? ??????????? ?????????? ?? ? ??????? ?????????? ???? ?????????? ??? ?????????? ???? ???????
unconscious mechanisms whereas explicit cognitions are steered by deliberate, reasoned, and 
?????????????????????????????????? ????????????????????? ? ??????????????????????? ??????????
??????? ??????????? ??????????? ? ??????? ?????????? ???? ????????? ??????????? ???????? ?????????
??????????????????????????????????????????????????????????? ??????????????????????????????????????
????? ??? ?????????? ??? ??????? ????????? ??????????? ????? ????????? ??? ??????? ????????????? ???
?????????? ???????????? ?????? ???????? ????????? ??? ??????? ??????? ?????? ?????? ????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????? ?????????????????????????????????????????
it is debatable whether implicit and automaticity concern the same processes or not (Nosek 
??????????????????????????????????????????????????????????????????????????????????? ????
????????????????????????????????? ????????????????????????????????????????? ?????????????
??????????? ??? ???? ????????????????????? ?????? ??? ??? ?????????? ???????? ????? ? ??????? ???????????
??????????????????????????????????????????????????????????????????????????????????????
??????????? ????????????????????????????????????????????????????????????????? ??? ??????????????
???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????? ????????????????????????
now, a few studies have addressed the alteration of implicit attitudes and the paradigm that is 
normally used within these studies is evaluative conditioning (De Houwer, Thomas, & Baeyens, 
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????? ??????????????????????????????????????????? ???????????????
??????????????????????????????????????????????????????????????????????????????????????????
???? ????????????????? ???????????????? ???????? ???????? ????????????? ????????????????? ???????
?????????????????????????????????????????????????????????????? ???????????????????????????
images of potential negative health consequences, which resulted in more negative implicit 
?????????? ???????? ???????? ???????????????????? ???? ?????????? ????????????? ? ??????? ??????????
???????????????????? ????????????????????????????? ????????????????????????? ? ?????????????????
???????????????????????????????????????????????????????????????????????????????????????????
conditioning task, in which green vegetables were repeatedly paired with positive stimuli, 
??????? ?????????????? ??????????????????????????????????????????????????????????????????????
????????????????????? ??????????????????????? ???? ???????????????? ??? ??????????? ??????? ????
performance of one IAT, in which participants were instructed to pair the word 'I' with positive 
??????? ???? ??? ??????? ? ??????? ???????????? ??????? ??? ????? ?????????????? ????????? ??? ???? ?????
?????????????????????????? ??????????????????????? ????????????????? ???????????????????????????
??????????????????????????????????????????????????????? ????????????? ???????????????????????
???????????????????????????????????????????????????????????????? ???????????????????????????
???????????????????????????????????????????????????????? ????????????????????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????? ??????????????????? ??????? ????????? ??? ?????????? ???????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????? ?????????? ????????????????? ??????????????????
? ????????? ??????????????????????????????????????????????????????????????????????????????????
??????? ??? ??? ??? ??? ??????????? ?????????????? ????? ??????? ??????? ??? ????????????? ???
???????????????????????????????? ??? ???????????????? ???????????? ?????????? ??????? ????????
?????? ??? ??????????? ??? ?????????? ??????????? ????? ????? ??????? ??? ???? ??????????? ????? ????
???????????????????? ???????????????????????????????????????????????????????????????????????
they changed implicit attitudes towards green vegetables by means of an evaluative learning 
task and explicit attitudes by means of persuasive communication, other explicit cognitions, 
????????????????????????????????????????????????????????????????????????????????????????????
??? ???????? ? ??????? ???? ????????? ?????????? ???? ?? ??????????? ?????????? ??? ??????? ??????
consumption of green vegetables, we suggest that it is also important to address the remaining 
explicit cognitions, which are also known to be related to intention and behavior as this might 
???????????????????????????????????????????????????????? ???????????
Approach 2: 
?????????????????? ????????? ??????????????????????????????????????????????????????? ????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????? ?????????????????????????????????????????????????????????????????????????????????????
individuals are unaware of the underlying processes of implicit attitude formation; however, 
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
classify these automatic reactions as valid and take them into account when forming their 
explicit cognitions, implicit attitudes and explicit cognitions might change correspondingly as 
depicted in the Associative-Propositional Evaluation Model (APE; Gawronski & Bodenhausen, 
????????????????????????????????????????????????????????????????????????? ????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
their feelings when answering an explicit measure, showed changes in the implicit as well as in 
????????????? ????????????? ??????????????????????????????????????? ?????????????????? ??????????
????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????? ??????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ????????????????????????????? ?????????????????????
??????????????????????????????? ???????????????????????????????????????????????????????????????????
????????????????????????????? ?????????????????
 According to the APE (Gawronski & Bodenhausen, 2006), it should also be possible that 
a change in explicit attitude could lead to a corresponding change in a person’s implicit 
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?????????? ???????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????? ? ???????????????????????????????????
?????????????????? ???????????????????????????????????????????????????????????????? ??????????
change explicit attitudes resulted only in a change of the respective explicit attitude but not 
????? ?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????
 Hence, interventions could change implicit attitudes only and at the same time foster 
???????????????????????????????? ?????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????? ???????????????????????????????
introspective access and mindfulness – two skills that were discussed to enable a better 
??????????????? ? ??????? ?????????? ?????????????? ??????????? ?? ??????????????????????????????
these abilities led indeed to more congruent implicit and explicit attitudes in some studies 
??????? ??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????? ??????????????
more studies are needed in order to pinpoint which skill(s) lead to a better translation of one’s 
? ??????????????????? ??????????????????????????????????????????? ??????????????????????? ???????
???????????????????????? ?????????????????????????????????????????????? ??????????????????????????
and intention are well-known to be associated with more explicit cognitions besides explicit 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????
Approach 3: 
Dissonance induction
???????????????????????? ?????????????????????????????????????????????????????????? ???????
attitudes and explicit cognitions can stimulate people to act in a certain way as individuals 
???? ??????????????????????????????????????????????????????????????????????????????????????
?????? ?????????? ????????????? ????? ???????????????? ????? ??? ????? ????????? ??????????? ???? ???
??????????????????????????????????????????????????????????????????????????????????????????????
??????? ???????????? ?????????????????????????????????????????????????????????? ??????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ?????????????????????????????????
????????????????????????????????????????????????????? ???????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????
studies are necessary in order to identify whether dissonance does indeed lead to a change in 
?????????????????????????????????? ?????????????????????????????????????????????????????????
???????? ?????????????????????????????????????????????????????????????????????????????????????????
??????????? ???????????????????????????????????????????????????????????????????????????????
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????????????????????????????????????????????????????????????????????????????????????????????
Aspects that could be investigated are, for instance, the direction of the pre-existing attitudes 
??????? ??????????????????????????????????????????????????????????????????????????????????????
????????????????????????????? ???????????????
? ????????????? ?????? ??? ???? ???????? ??? ????? ????????????? ???? ???? ???????? ??? ????
???????????????????????? ???????????????????????????????????????????????? ????????????????????
???????????????????? ? ??????? ?????????? ????????????? ???????????? ??? ??? ? ???????? ??? ?????? ?????
independent of which of the aforementioned approaches is followed, interventions should 
?????????????????????????????????????????????????????????????? ????????????????????????????????????
only those cognitions that are not in a favorable direction towards the behavior should be 
???????? ?? ????? ????? ?????? ??? ??????????? ??????? ??????????? ?????? ? ??????? ?????????? ????
other relevant explicit cognitions are unfavorable regarding the behavior) or only one type 
??????????????????????? ????????? ?????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
on the assumption that certain cognitions need to be changed, thereby putting oneself at 
risk for developing programs that do not succeed, this tailored approach would increase the 
?????????? ????????????? ??? ??????? ????????? ??????? ????????? ????????????? ????????? ??? ?????
??????
 We conclude that, when implicit attitudes are not in the desired direction, they can and 
??????????????????????? ?????????????????????????????????????????????????????????????????????????
?????????????????????????????? ???????? ?????????????????????????????????????????????????????????
???????????????? ???????????????????????????????????????
A R E  I M P L I C I T  A T T I T U D E S  U N C O N S C I O U S ?
??? ???? ???????? ?????????? ???????????? ?????? ??? ??? ???????? ??????????? ?????? ???????? ? ???????
??????????????????????????????????????? ?? ????????????? ???????????????? ?????????? ????????
?? ????????????????????????????????????????????????????????????????????????????????????????????
is a relevant question, because when a person is unaware about the fact that a given factor 
?????????????? ?????????????????????????????????????????????????????????????????????????????????
? ?????????? ?????????? ???? ??????? ????????????? ??? ???????? ???? ?? ????????? ????????? ??? ?????
??????????????????????????????????????????????????????? ???????????????????????????????????????
?????????????????? ?????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
aspects of behavior across various domains that are not revealed by traditional self-reports 
???????????????????????????????????????????????????????????????????????????????????????????????
discovery that implicit and explicit attitudes can be dissonant from each other has led some 
???????????? ??? ?????? ????? ? ??????? ?????????? ??????? ??? ????????????? ??? ?????? ??????? ??????
?????????????????????????????????????????????????????????????????
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 Other authors argued that people do indeed have access to their implicit attitudes as 
????????????????????? ? ??????? ????????????? ???????????????????????????? ?????? ??????????? ?????
some implicit information must be available to an individual when answering explicit measures 
???????????????????????????????????????????????????????????????????????????????????????? ???
???? ????????????? ??? ????? ????????????? ????????? ???? ?????? ???????? ????????????? ????? ???? ?????
of the correlation between implicit attitudes and explicit attitudes can vary as a function 
???????????? ???????? ????? ?? ???????? ??????????????? ??? ????? ??????? ????? ??? ????????? ? ?????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????? ?
that implicit attitudes are unconscious has mainly been based on theoretical assumptions, 
??????? ???????? ?????????? ??????????????????????? ??????? ????????? ??????? ????? ?????????????
were able to predict their performance on an implicit task as well as their implicit evaluations 
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????? ??????????????????????????????????????????????????????????????????
?????????????????????????????? ????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ????????????????????????????????????????????????????
????????????????????????????????????????????????? ????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????
 As individuals might be aware of the content of their implicit attitudes, the more important 
question that we argue should be asked is: Are people aware of the impact that implicit 
attitudes have on their behavior? We argue that the awareness of certain factors, including the 
content of one’s implicit attitude, does not necessarily entail that a person does or does not 
react accordingly – comparable to a smoker who is aware of the negative consequences of 
????????????????????????????????????????? ?????????????????????????????????????????????????
?? ?????? ????????????? ??? ???? ??????? ?????????? ????? ????????????? ????????? ????? ??? ???????? ????
impact that their explicit attitudes have on their behavior, but not the impact that their implicit 
?????????????????????????????????????? ???????????????????????????????????????????????????
to be able to predict the content of their implicit evaluations (Hahn & Gawronski, 2014), the 
impact that their evaluations have on their behavior remains rather unconscious (Gawronski et 
????????????????????????????????? ????????? ?????????????????????????????????????????????? ?????
????????????? ? ??????????????????????????????????????????????????????????????????????? ??????
by means of awareness creation) than for example a lack of content awareness or the ability 
?????????????????????????????????????????????? ?????????????????????????????????????????????????
???????????????????????????????????????
L I M I T A T I O N S
???????????????????????????????????????????????????????????????????? ?????????????????????????
??????????????????????????????????????????????????????????????????? ???????? ???????????????????
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self-reports are widely accepted tools to measure behavior and validated tools were used, 
??????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? ?????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????? ????? ??? ???????????? ??????? ????? ???????????????????? ??? ??????? ?????????????? ???
could be that the absence of a direct relationship between implicit attitude and behavior in 
??????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????
? ?????????? ??? ???? ????????????????? ????????? ? ??????? ?????????? ???????? ??????????? ?????
??????????????????????????????????????????????????????? ????????????????????????????????????
????? ????????? ???????? ???? ????????? ????????????? ??? ???? ??????? ????? ???? ??????? ???? ???
?????????? ???????? ??? ??? ????????? ??????? ?? ????? ??? ????????? ??? ???? ????? ???????? ????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????? ?????????????????????????????????
????? ??????????????????????????????????????????????????????????????????????????????????????
stronger relationship with behavior when both behavior and attitudes are measured regarding 
???? ????? ??????? ?????? ? ??????? ?????????? ???????? ???? ???? ????????? ?????????? ???????? ???? 
??????? ?? ?????????? ?????? ???????? ??????? ???? ??????? ????????? ?????? ????? ???? ??? ?? ??????
correspondence between the implicit attitude and the explicit cognitions, with inaccurate 
depictions of the relationships between these cognitions and behavior as well as an incorrect 
?????????? ??? ???? ??? ?? ????????? ???????? ??? ?????? ??? ????????????????? ????? ???? ???? ?????? ???
encourage future studies to compare whether the selection of stimuli, which more clearly 
??????? ????????????? ?????? ????????? ????????? ??????????? ????????? ??? ????????????????? ????????
???????????????????????????????????????????????????????????????????????????????????????????
??? ????????????????????????????????????????????? ??????????????
 Thirdly, in our studies, we focused on a particular measure of implicit attitudes, namely the 
????????????????? ??????????????????????????????????????????? ????????????????????????????????
???? ????????????????????????????????????????????? ????????????????????????????????????????????????
1998), the most widely used implicit measure, it allowed us to assess implicit attitudes towards 
???????????????????????????????????????????????? ??????????????????????????????????????????
? ?????????????????????????????????????????? ????????????????????????????????????????????????
??????? ???? ?????????? ????????? ?? ??? ????? ???????????? ?????? ??? ?????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????? ????????? ?????????? ?? ?????????? ?????? ???? ????????? ???????????? ????????? ??? ????
????????????????????? ???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????? ???????
??????????? ??????????????????????????????????????????????????? ???????? ??????????????????????
?????????
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? ??????????? ????????????????? ????????????????????????????????? ??? ??????????????????? ????????
other implicit cognitions such as approach or avoidance tendencies or attentional biases also 
???????????????????????? ???????????????????????????????????????????????? ???????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????? ???????????????????
 Fifthly, we used the core of the I-change model (De Vries, 2017), which is broadly in line with 
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????? ?????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????? ????????????
??????????????????????????????????????????????????????????????????????????? ??????????????????????
example, it has been shown that implicit associations are more strongly related to behavior for 
???????? ?????????????????????????????????????? ????????????????????????????? ? ????????????????
????????????????????? ???????????????????????????????????????????????????????????????????
is also an interaction between trait impulsivity and implicit associations in the area of health 
????????????????????????????
S U G G E S T I O N S  F O R  F U T U R E  D I R E C T I O N S
Our results indicate that similar patterns of how implicit attitudes and explicit cognitions 
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
found across various (health) behaviors, implicit attitudes can be added correspondingly in a 
?????????????????? ?????
 Moreover, as we found implicit attitudes and explicit cognitions to be directly and indirectly 
related to intention and behavior, studies should investigate whether targeting both implicit 
attitudes and explicit cognitions results indeed in stronger behavioral changes compared to 
??????????????????????????????????????????? ??????????????????????? ?????????? ??????????????????
question comes the question of what the best method would be to achieve a change in both 
??????????????????????????????????????????????????????????????????????????????????????????????
methods to change implicit attitudes and explicit cognitions separately or changing implicit 
attitudes and at the same time fostering the skill that leads to a better translation of implicit 
????????????????????????????????????????????????????????????????? ????????????? ???????????????
?????????????????????????????????
 In the context of implicit measures research, we encourage studies to investigate whether 
the association between implicit attitudes and behavior increases when both the implicit 
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???????????????????????????????????????????????????????????????? ?????????????????????????????
????????????????????????????????????????????????????????????????????????????? ?????????????????
?????????????????????????? ?????????????????????????? ??????? ?????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
alcohol is a social happening and depending on the social environment people either tend to 
?????? ???????????????????????????? ????????????????????????????????????????????????????????????
the wording of stimuli and categories in implicit measures, especially for the IAT, (Bluemke 
?????????? ???????????????????????? ????????????????????????????????? ??????? ???????? ??? ????
?????????????????? ??????????????????? ???????????????????????????????????? ??? ???????????????
???????????????????????????????????????????????????????????????????????????????????? ???????
????????????????????????????????????????????????????????????????????????? ?????????????????????
should compare whether the results of an implicit measure changes depending on how stimuli 
?????????????????????????????? ?????????????? ?????????????????? ????????????????????? ????????????
are needed in order to create a generic rule for the selection of stimuli, which does not exist 
????????????
C O N C L U S I O N
Implicit attitudes interact with well-known explicit determinants (perceived cons, social 
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
the additive pattern was found for one health behavior indicating that the two patterns do 
?????????????????????????????????????????????????????????? ???????????????????????????????????
behavior, which might probably be due to an indecisiveness of whether to move towards 
????????????????????? ????????????????????????? ? ??????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ?????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????? ?????????? ?????????????? ????????? ????????? ??? ?????? ? ??????? ?????????? ???? ?????????
???????????????????????????????????????????????????????????????????????????????????????????????
???????????? ?????????????????????????????????????????????????? ???????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????? ? ??????? ??????????????????????? ??????????????? ?????? ????????????????
????? ?? ?? ???? ????????????? ???????????????????????????????? ????????? ?????????? ????? ??????
??????? ????????????????????????????????????? ????????????????????????????????????????????
???????????
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Summary
This dissertation aimed to gain a better understanding of how implicit attitudes and explicit 
??????????? ??????? ??? ????? ?????? ??? ????? ??? ???? ?????? ????????? ?????? ??? ??????????? ????????
???????? ??????? ??????????? ??? ??? ???? ??? ?????????? ???? ??????? ????????? ??? ???????? ???
implicit attitudes and explicit attitudes only in the prediction of (health) behaviors and added 
more explicit cognitions, which are known to be important determinants of behavior, into 
??????????????????????????????????????????????????????????????? ???? ???????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
implicit attitudes and explicit attitudes (IED) on the relationship between explicit attitude and 
???????????????????????? ???????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ??????????????????????????????????????
???????????????????????????????????????? ??
 Regarding research question one, we found that implicit attitudes and explicit cognitions 
?????????? ???? ????????? ??????? ?????????? ??? ???????????????? ???? ???????????? ??????????????
??????????? ? ??????? ?????????? ?????????? ???? ????????????? ???????? ???????????? ???? ?????
????????????????????????????????????????????????????????????????????? ???????? ????????????????
????? ???? ? ??????? ????????? ???????? ????? ???? ????? ?????????? ?????? ????? ???????????? ??? ???
?????????????????????????????????? ????????????????????????????????????????????????????????????
??????????????????? ? ??????????????????????????????????????????????????? ???????????????????
for the additive pattern (for RMC) as well as for the interactive pattern (for RMC and PA) was 
?????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??? ?????? ? ????????????????? ????????????? ????? ????????????????????????? ??????????????????????
????????????????????????????????????????????????????????????? ?????????????????????????????
???? ???? ????????? ??????????? ??????????? ??????? ????????? ???????? ??????? ??????? ??????????? ??
???????????????????????????????????? ?????????????????????????????????????????????????????
strong, the intention to perform the behavior was strongest when implicit attitudes regarding 
???????????????????????????????????????????????????????????????????????????????????????????
???????????????? ? ???????? ??????? ??? ??????????? ??????????? ??????? ???? ???????? ?? ?????????
implicit attitude towards PA or perceiving strong expectations of important others to reduce 
?????? ???? ???? ???????? ?? ????????? ? ??????? ????????? ???????? ??????????? ????? ????????? ?????
there can be dissonance between explicit constructs (social norms and social modeling) and 
a person’s implicit attitude and furthermore, that individuals are motivated to resolve this 
??????????????????????????????????????????????????????????? ????????????????????????????????
??????????????????????? ???????????????????????????????????? ???????????????????????????????
studies such a dissonance reduction resulted in positive outcomes when considering from 
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????? ???????????????? ???????
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attitude towards PA or low expectations to reduce RMC with a negative implicit attitude 
????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ?????????????????????????????????????????? ??????
?????????????????????????????????????????????? ?????????????????????????????????????????????????
????????? ??? ?????????? ????? ???? ????????? ????????? ???????????? ?????? ??? ????? ???????? ??? ????
?????????????????????????????????????????????????????????????????????????????????????????????
??? ????? ???????? ? ??????? ?????????? ??? ????????? ????? ????? ???? ?????????? ??????????? ???? ???????
??????????????????? ????????????????????????????????????????
? ?????????????????????????????????????????????????????????????? ?????????????????????????
?????????????????????????????????????????????????????????? ??????????????????????????????????
IED was negatively associated with PA levels, even when the implicit attitude and the explicit 
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ?????????????????????????????????????????????????????????????
the consequence of an uncertainty about whether or not to perform the behavior, which in 
??????????????????????????????????????????????????????????????? ??????????????????? ??????????
predictive power of explicit attitudes on intention and behavior but shows a direct association 
?????????????????????????????????????????????????????????????????????????????????????????????
of attitudes should be taken into account when aiming at behavior change, even when implicit 
????????????????????????????????????????????????????????????????????????????????
 In chapter 4, we addressed the third research question whether mindfulness is associated 
??????????????????????????????????????????????????????????????????????????????????????????????
Mindfulness subskills were neither related to IED nor did the mindfulness subskills moderate 
???? ????????????? ???????? ???? ???? ?????????? ???? ????? ????????? ??????????? ??????????? ?????
behavior and intention, in the sense that higher IED was associated with lower levels of RMC 
?????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ???????????????????????????????? ??????????????????????????????????????
?????????????????????????????? ?????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
inner feelings and processes as they are, did not indicate a higher intention to reduce their 
RMC (as an attempt to reduce dissonance) compared to people with a less distinct acceptance 
????????????????? ???????????????????????????????????? ??????????????????????? ????????????????
exists an additional way to resolve dissonance and associated negative feelings, namely by the 
??? ???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
Future studies should investigate whether training the ability to accept can be used as an 
????????????????????????? ?????????????????????????????????????????????
 Regarding the last research question whether implicit attitudes, explicit attitudes, and 
????????? ????????????????????????? ?? ?????????????????? ??????????? ???????????????????? ????
?????????????????????? ??????????????????????????????????????????????????????????????????????
more positive the implicit attitude towards PA at baseline, the lower the perceived pros of 
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???????????????????????????????????????????????????????????????????????????????????????
That is, the positive implicit evaluation of PA might not have been considered as valid, when 
????????????????????????????????????????????????????????????????????????????????????????????????
????? ?????????? ????? ??? ?????????????? ????? ??????????? ???????? ??? ?????????? ????? ??? ???? ???
perceived cons might be relevant propositions but are inconsistent with the implicit attitude, 
it is possible that the implicit attitude was considered as invalid when forming one part of 
????????????????????????????????????????????????????????????????????????? ????????????????????????
?????? ???????????????? ???????????????????????????????????????????????????????????????????????
??????? ???????????????????????????????????????????????
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?????????????????????
T A R G E T  G R O U P S
???? ???????????? ? ??????? ??????????? ??? ??????????? ????????????? ????????????????????????? ?????
????????????????????? ?????????????????????????????????????????????????????????????????? ????????
(McCarthy & Thompsen, 2006; Perugini, 2005), alcohol consumption (McCarthy & Thompsen, 
2006), drug use (Rooke, Hine, & Thorsteinsson, 2008; Wiers, Gladwin, Hofmann, Salemink, & 
?????????????? ??????? ??? ????? ??????? ?????????? ??????? ???????????????????????????????? ??????
????????????????????????????????????????????????????????????????? ??????????????????????????????
?????????????????????????? ???????????????????????? ???????????????????? ????????? ???????? ? ??????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????? ????????????????????????????????????????????????? ????????????????????????? ??????
??????? ??????????? ????? ??? ???????? ??? ???????????? ???? ?????????? ??? ? ??????? ?????????????????
precisely, anxious or depressed individuals show a strong tendency to attend to threatening or 
negative stimuli, respectively, which in turn strengthen the illness (Bar-Haim, Lamy, Pergamin, 
?????????????????????? ??????????????????????? ??????? ?????????????????? ?????????????????
???????? ??? ????? ??????? ????????????? ??????????????? ????????????? ????????????????????? ??????
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????? ???????????????????????????????????????????????????????? ??????????????????????
??????????????????????????????????????????????????????????????? ????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
a store manager had called the police as two black men were sitting in the store without 
??????????????????????????? ?????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
? ?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????? ???????
???????????????????????????? ????????????????????????????????????????????????????????????????
?????????????
? ??? ??????? ???? ?????????? ??????? ???? ???????? ??? ?????????? ???? ????? ??? ? ??????? ?????
training? It has to be made clear that changing implicit cognitions is not enough in order 
??? ?????????????????????????? ? ??????? ??????????????? ???????? ????????????? ????????????? ????
????? ????????????? ????? ????????? ?????????? ????????? ? ??????? ??????????? ???? ??????????? ???
behavior change, yet they are not the only cognitions that should be addressed when aiming 
???????????????????????????????????????????????????????????????????????????????????????????????????
???????????????? ???????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ????????????????????????????????????????????? ????????????????????????????????????
Due to their omnipresence, the target groups concerning implicit and explicit cognition 
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???????????????????????????????????????????????????????????????????????????????????? ???????
??? ???????????????????????? ???????????????????????????????? ???????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
this approach, but also preventive interventions, for instance aimed at individuals who are 
???????????????????????????????????????????????? ???????????????????????????????????????????
?????????????????????????????????????????????????????????????????????? ?????????????????????????
????? ?????????????????????????????? ????????????????????????????????? ???????? ? ???????????
??????????????????? ???????????????????????????????????????????????????????????????????????????
???????????????????????????????????????? ?????????????????????????????????????????????????????????
???????????? ??????????? ???????????????????? ?????????????? ??????? ????????? ??????????? ????????????
?????????????????? ? ????????????????????????????????????????????????????????????????????????
be especially attractive for health care insurances in order to prevent unhealthy behaviors to 
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
????? ???????????? ??????????????????????????????????????????????????? ?????????
I N N O V A T I O N
Previous research concerning the integration of implicit and explicit cognitions in the 
prediction of behavior focused mainly on the interplay between implicit attitudes and explicit 
?????????????????????????????????????? ?????????????????????? ?????????????????????????????????
????????? ??????????? ??? ???? ??????????? ??? ????????? ???? ???? ????? ????????? ???????????? ????????
Moreover, intention has not been included in theoretical assumptions, although it forms one 
??? ????????? ? ?????????????????????? ???????????????????????????? ?????????? ???? ???????????
approach of combining implicit attitudes with more explicit cognitions in the prediction of 
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
notion that behavior is a combined result of conscious and rather unconscious mechanisms 
????????????????????????? ??????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
??????? ????? ?????? ??? ??????????? ??????? ??? ???????? ??? ?????? ??? ???????? ????? ?????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????? ??????? ?????????????? ?????????? ???????????? ?????????????????? ?????????????
?????????????? ????????????????????????????????????????????????????????????????????????? ???
? ?????????????????????????????????????????????????????????????????????????????????????
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A C T I V I T I E S  A N D  P R O D U C T S
The computer and the Internet have become a prominent device and channel to deliver 
???????????????????????????????????????????????????????????????? ?????????????????????????????
????????????????????? ??????????? ???????????????????? ????? ??? ????? ??????????? ??? ???????????
meaning that depending on the individual’s pre-existing cognitions, the individual receives 
???????????????????????????????????????????????????????????????????????????????????????????????
These types of interventions could be nicely complemented by evaluative conditioning tasks 
???????????????????????????????????????????????? ????????????????????????????????????????????? ?????????
constantly growing dissemination and usage of smartphones in Europe and worldwide, make 
smartphones a promising channel to bridge the gap between the accessibility of interventions 
?????????? ????????? ????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
example, Dennis and O’Toole (2014) developed a mobile game application based on the 
???????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????? ??????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????
grass as quickly as possible and it was demonstrated that the focus on positive/neutral faces 
????????????????????????????????????????????????????????????????????????????????????????????
and not implicit attitudes, it is imaginable that similar applications could be used in order to 
???????? ?????????????????????????? ????????????????????????????????????????????
 Another approach to combine implicit and explicit cognition change is entertainment-
education and serious gaming, which are both understood as an intersection between 
????????????????????????????????????????????????? ????????????????????????????????????????
?? ???????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????? ?????????????????????????????????? ? ?????????????????
????????????????????????????????????????????????????????????????????????????????? ?????????
the night’, in which implicit attitudes regarding protective sexual behaviors were addressed 
????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????? ?????????????????????????????? ??? ?????????? ???????????????????????? ????????????
behavior was paired with something positive whereas the unwanted behavior was paired with 
???????????????????
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? ?????? ?????????? ???????? ?????? ??? ????? ????????????????????? ????? ?? ??????? ?????????
???????????????????????????????? ?????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
paradigms, there still appears to be a risk to lose some of the key elements of the original 
paradigms, when embedding them in a serious game (Boendermaker, Peeters, Prins, & Wiers, 
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
paradigm, thereby leaving the task unchanged but still motivating the user by rewarding good 
???????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
It is now the task for future research to investigate the best method to create and deliver 
????????????????????????????????????????????????????????? ??????????????????
AC
KN
OW
LE
DG
EM
EN
TS
169
Acknowledgements
Dear Hein, I was very happy when you called me around 5 years ago to tell me that you had 
???????????? ???? ????????????????? ???????????? ?????????????? ??????????????????????????????
another applicant and, therefore, I was and still am especially thankful for the trust you put in 
???????????????????????????? ???????????????????????????????????????????????????????advocate 
of the devil?????????????????????????????????????? ???????????????????????????????????????????????
????? ?????????? ?????????????????????? ????????????????????????????????????????????? ?????????????
????????????????????????? ??????????????????????????????? ??????????????????????????????????????
Throughout the years, I also appreciated your encouragement to present my work at national 
and international conferences, which did not only help me to create my own network but also 
????? ??????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
only that you gave me so much autonomy and freedom to follow my own way of working, but 
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ?????????????????????????? ??????????????????????????????????????
??????????????? ????????????????????????????????????????????? ?????????????? ????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ???
?????? ?????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????? ????????????????????????
????????????????????????????????????????????????????????????????????????????????? ??????????
???????????????????????????????????????????????????????????????????????????????????
??????????
Dear Math, thank you very much for your help regarding statistical questions and analyses, for 
taking the time to explain complex matters in a very easy, understandable and precise way, 
?????????????????????????????????????????? ?? ???????????
????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
the opposite of mine and that I could always even binnenstormen for a quick or very long chat 
??????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? ?????? ??????????????????????????
?????????????????????????????????????????????????????????????????? ????????????????????????
good laughs we shared, the serious conversations, the boterhammen you fed me with, when I 
170
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????5,6,7,8????????????????????????????
?????????????????????? ??????????? ??????? ?????????????????????????????????? ?????????????
other in 2018 and what came out of the relatively short time we shared at our department is 
????????????????????????????????????????????????????????????????????????????????????????? ???????
??????????????????????????????????????????????????????????????? ???????????????????????????
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?????????????????????????????????????????????????????????????????????? ???????????????????
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???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????? ??????? ??????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
positive psychology, which I could only have with you, as you are one of the most critical 
?????????????????????????????????????????? ??????????????????????????gezellige????????????????
???????????????????????????????????????????????? ???????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????? ????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ?????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????kamergenoot??????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
same time, you were always so lovely and adorable and our talks always gave me a lovely 
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????vieh???
?????????????????????????????????? ????????????????????????????????????????????????????????????? ??
thank you for your technical support, when I was encountering problems with Endnote, Word, 
Excel, Spss, Power Point, or some strange reaction time tasks, which no one of the department 
????????????????????????????????????????????????? ??????????????????????????????????????????
it felt as if you were in Spain every second week), who knew how to shut down and restart my 
?????????????????????????????????????????????? ????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ?????????????????????
?????????????????????????????????????????????????????? ???????????????????????????????????????
??????????????????? ?????????????????????????????????????????????????????
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?????? ???????? ??????? ??????? ????? ??????? ????? ???? ????? ???? ??????? ??? ??? ????????? ????
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? ???????????????????????????????????????????
???????????????????????????????????????????????????????????????????
??????? ????? ??????? ??????????? ???? ?????? ????????? ????? ????? ?????????? ??? ?????? ??????
???? ???????? ?????????? ????? ???????? ???? ???? ??? ?????? ????? ???? ????? ??????? ??? ???????????
????????????????????? ??????? ????????????????????????????????????????????????? ?????????????
???????????????????????????????????????????????????????????????????????????????????????????
mehr in derselben Stadt wohnen, nährt unsere Freundschaft mich immer noch sehr, bist du 
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????? ???????????????
?????????????????????????????????? ????????? ?
???????????????????????????? ?????????????? ????????????????? ???????????? ??? ??????????????
????????????????????????????????????????????????????????????????????????????????? ?????????
????????????????????????????????????????????? ???????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
????????? ??????? ???? ??????? ?????? ???????????? ?????? ????? ??????????????????????????????
???? ?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? ???? ??????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????? ?
down my sometimes busy mind, to reconnect to myself, and to relaxxxxxx, relaxxxxxx????????????
so much from you especially that one’s mind can be one’s greatest enemy but also one’s best 
??????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????? ???????????????????????????????????????????????????????????????
exam, showing me that anything can be achieved with dedication and persistence, no matter 
???? ?????????????????????????????????????????????????
I also would like to thank the TMO social club for making working at GVO zo gezellig???????
for your contribution to a great start into the PhD life; Latifa for your extremely helpful nature 
?????????? ?????????? ?? ? ???? ????????? ???? ???????? ????? ???? ??????????????? ???????? ???????
??????????????????????????????????????????????????????????????????????????????????????????????
enthusiastic about learning and my way of teaching; Phil Brüll, for helping me to prepare 
???? ???? ???? ??????????????????? ?????? ???????? ?????????????????????? ??????? ???????? ?????
throughout the years; Hugo Alberts for introducing me to mindfulness, for making me fall in 
love with this concept, and for supervising me on this topic during my research internship; 
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???????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????? ????????????????????????????????????????????????????
who showed me that there are very beautiful people out there in the world; the many pilgrims 
????????????????????????????????????????????????????????????????????????????????????????????????
any imaginable way and for nurturing my soul; and the guidance I received, which I’ve never 
???????????????? ????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????? ? ????
??????????????????????????????????????????? ???????????????????????????????????????????????
????????????????????????????????????????????????????????????? ???????????????????????????
?????????? ?????????????????????????????? ??????? ??? ??????????????????????????????????????
????????????????????????????????? ???? ??????????????????????? ??????????????????? ???????
ich die Liebe für das Leben, die Natur, das Reisen, für Mindfulness und die Spiritualität teilen 
???????????????????????????????????????????????????????????????????????????????????????
so nimmst, wie ich bin, dass wir gemeinsam immer wieder neue Abenteuer erleben, dass ich 
? ??????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????Honey you are a rock, upon which I stand…
174
About the author
Carolin Muschalik was born on the 1st???? ?????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ?????????????
????????????????????????????????????????????????????????????????????????????????????????????
??????????? ??????????????????????????????????? ?????????????????????????????????????? ??????
that program, Carolin spent one semester abroad at Newcastle University, England, and 
?????????????????????????????????????????????????????????????????????????????????????????????
that she is very passionate about psychology and the understanding of human behavior and 
?????????????????????????????????? ????????????????????????????????????????????????????????????
Health and Social Psychology Master at Maastricht University in 2013 and graduated from 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????? ??????????????
?????? ????????? ???? ?????? ????? ??? ??????????? ?????? ???? ??????????? ???? ???????? ???????? ???
???????????????????????????????????????????????????????????????????????? ??????????????????????
During this time, Carolin further developed her interest in research as she wanted to get even 
???????????????????????????????????????????????????????????
In March 2015, Carolin started working as a PhD candidate at the department of Health 
????????????? ??????????????????????????????????????????????????????????????????????????????????
????????????????? ????????????????????????????????????????????????????????????????????????????
???????? ????? ???? ?????????? ??? ????? ?????????????? ???? ??????????????????? ??? ???????? ?????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????
her research, she was involved in various teaching responsibilities for bachelor and master 
???????????????????????????????????????????????????????????????????????? ???????????????
and engagement program that aims to bring positive social, environmental, and economic 
????????????????????????
In the future, Carolin would like to pursue a work, which allows her to combine the skills she 
obtained throughout her PhD with her personal interests for mindfulness, yoga, nature, and 
???????????????
PU
BL
IC
AT
IO
NS
175
P U B L I C A T I O N S  P R E S E N T E D  I N  T H I S  D I S S E R T A T I O N
??????????????????????????????????????????????????????????????????????????????????????????????????????? ???????
?????????????????????????????????????????????????????????????????????????????????????????????????????
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